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Men—Not Materials—Are Scarce 


-Empasis On war production now 
is on landing craft, planes, high oc- 
tane gas, syrathetic rubber and com- 
munications items, it was stated re- 
cently by William L. Batt, vice 
chairman, War Production Board. 
Productive capacity of the United 
States has increased 20% in man- 
hours over 1943. 

The chief problem now is main- 
taining a supply line in keeping with 
the attrition rate. Production of 
heavy bombers is rising rapidly, and 
is the brightest spot in the output 
picture. There is no limitation of 
Output, because of lack of materials, 
concluded Mr. Batt. 

Among basic materials, copper still 
remains the metal that most borders 
On criticalness, “Copper will be 
tight for the duration of the war,” 
stated WPB officials recently, who 
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also said that demands on the mills 
for brass wire are greater than they 
have ever been. 

Orders for steel rod and wire 
should be placed with mills as far 
ahead as possible, they said. Alloy 
steel has been generally available but 
carbon steel is still scarce. Industry 
was urged to use triple alloy steel 
where possible. 

The head of the Aluminum and 
Magnesium Div., WPB, stated re- 
cently that aluminum scrap is not 
highly critical, but that its conserva 
tion for essential uses remains desir 
able. 

During 1943 smelters reprocessed 
into ingots 400 million lb. of alum- 
inum scrap, and about two months’ 
supply of scrap is on hand. Such 
scrap should be carefully segregated, 
since most alloying metals, with the 


by Harold A. Knight 


News Editor 
exception of magnesium and Cal 


cium. cannot be removed from alum 
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Components Are More Abundant 


Proceeding along the line to com 
ponents, the tight situation on ball 
bearings has eased, with deliveries 
now abreast of requirements. Com 
ponents for test instruments are still 
very critical, holding up production 
of these instruments by 30 to 50% 
Moreover, requirements for 1944 
will exceed those of 1943 by 60% 

The situation with regard to alum 
inum alloy extrusions for a rart 1 


both becaus ofr new 


much better, 
production facilities and some con 
versions to rolled sections. Ship 
ments of aluminum castings and 
aluminum fabricated products 
reached new peaks in January 

Monthly unit shipments of re 
sistors for military electronic equip- 
ment are 50% higher than a year 
ago, andthe industry will prob 
ably meet all military requirements 
for 1944. ‘ 

Production of foundry me!ding 
machines, on which there is a back 
log of unfilled orders equal to up 
to eight months production, is being 
increased, aided by more sub-con 
tracting. Supplies of steel blast grit 
for finishing surfaces have been 
stepped up recently 


Need for Women More Urgent 


The problem of labor supply con 
tinues much more severe than ~’that 
of materials. Labor is perhaps not 


1069 


















as hoity-toity as a few months ago. 
Trend in quit rates shows a marked 
drop. 

The basic reason is that the drop 
in total new hirings and the layoffs 
that have resulted in cutbacks on war 
contracts have had a sobering effect 
on labor. 

With almost a panicky demand 
for more young men for the armed 
forces, it becomes evident that more 
women must enter industry. An- 
other answer is longer hours for 
those who work. 

Thus, wage earners in the steel 
industry worked an average of 47.0 
hr. per week in February, as against 
45.7 hr. in January and 41.6 hr. 
in February, 1943. 


Women are 48% in Steel Plant 


As to womanpower, one of the 
most striking examples is that of 
the new Gary plant of the Tubular 
Alloy Steel Corp., U. S. Steel sub- 
sidiary, which opened April 5. Be- 
ing a new mill, it naturally started 
out reflecting latest labor condi- 
tions. 

Of the 3,700-odd employees, 48% 
are women, despite the fact that 
this is classed as heavy industry. 
Women serve as crane operators, 
hookers, testers, draw bench and ma- 
chine operators, tractor operators, 
truck drivers, chauffeurs, etc. 

Women now hold one out of 
three jobs in the United States, but 
the number must be increased by 
nearly 2,000,000 by mid-year. Most 
of the increase will be in seasonal 
employment, such as canning and 
agriculture. 

Radar and other electrical indus- 
tries will provide the greatest num- 
ber of new jobs for women. One 
Radar plant would employ females 
up to 90% of its force. 

The turnover rate among women 
has reached alarming proportions in 
some areas. Many laid-off because 
of cut-backs do not try for new 
employment. Fatigue, lack of com- 
munity services and difficulties in 
doing home supervision at the same 
time as plant work are the chief 
reasons for quitting. 

Between January and February 
there was a drop of 200,000 women 
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in the labor force, and this. was 
not due to seasonal influences. 


They Like Finished Products 

An interesting bit of psychology 
is that women seem to prefer work- 
ing on an end-use product on which 





Hitler's Headaches 


The mobilized economic 
strength of the United Nations 
| is overwhelmingly greater than 

that of the Nazis. In raw ma- 
terials and finished munitions 
we are far ahead. Aircraft pro- 
duction is more than four times 
the Nazis’. Germany has lost 
Nikopol, her chief source of 
manganese. Turkey has agreed | 
to cut off shipments of chrome, | 
which had supplied half of 
Germany's needs. At any time, 
we may cut the rail and barge 
lines and shut off these supplies 
completely. 

More pressure is _ being 
placed on Sweden to cease ship- 
ping iron ore to Germany, and 
| we are destroying increasing 
| quantities by bombing ore 

barges and freight trains. At 

least one-third of Germany’s 
| oil came from Ploesti in Ru- 
| mania, which may have been 
captured by the time this comes 
out in print. 

In German electric motors of 
recent manufacture zinc alloy 
replaces copper — they quickly 
burn out. Only mere slivers 
of tips on cutting tools are of 
tungsten. Women in war 
plants are given to gossiping, 
and often 40% of the precision 
work has to be scrapped. Food 
from the Ukraine is still an- 
other story! 























no further manufacturing is needed 
— such as a bomber or a tank, for 
then they feel closer partnership 
with a sweetheart, husband or 
brother who, by some chance, might 
be using the very piece of equip- 
ment she helped make. 
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An effective publicity stunt is that 
recently inaugurated by Consolidated 
Vultee Aircraft Corp. under enter- 
prise of “Women in War Work 
Week.’ Exhibits featuring Convair 
women doing actual production work 
on Liberator bombers were held in 
the show windows of San Diego de- 
partment stores. 

Thus, a typical display was on 
tube bending. A woman with eye 
appeal, snappily dressed in plant cos- 
tume, adjusted a die or shaper and 
performed wizardry with pretty shiny 
tubes. Large crowds gathered around 
the store window. 


Tip on Civilian Goods Manufacture 

Perhaps some inkling of how r¢ 
turn to manufacture of civilian goods 
will be handled is afforded by th 
electric ““War Alarm” clock beir 
manufactured at Bridgeport, Cont 
by General Electric Co., and sched 
uled to be sold to the general pub- 
lic May 1. 

The design is different from any 
used in pre-war. It carries a regu- 
lar standard guarantee, and is not of 
inferior quality. Except for minor 
non-operating parts, materials are the 
same as in pre-war model clocks. 

WPB has established quotas fo 
each geographical area, based on th: 
distribution of electric clock -sales 
in 1941. The maximum retail price 
is set at $4.95 each. 


Anectiote of the Iron Ore Sailors 


If shipments of iron ore fall 
down in the 1944 season from set 
goals of over 90,000,000 tons, it will 
be because of the draft and lack of 
manpower to run the ships, it was 
stated recently by WPB. There is 
plenty of shipping space available, 
however. This reminds us of a his- 
torical anecdote told us by an old- 
time native of Cleveland. 

Probably more iron ore executives 
live in Shaker Heights, Ohio, a fash- 
ionable suburb of Cleveland, than in 
any other community in the world. 
It received its name from the original 
Shakers, a religious sect, who settled 
about seven miles from the heart of 
Cleveland. They always greeted pro- 
fusely converts to their religion. 
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Realizing this, sailors on the Great 
Lakes, those who helped haul ore, 
coal and wheat, invariably when the 
shipping season was over around 
Dec. 1 betook themselves to the 
Shaker Community and expressed 
their eagerness to become converted 
to the Shaker religion. 

Now, the Shakers were primarily 
farmers. Farm life from Dec. 1 to 
April 15 is not onerous. So the con- 
verted sailors settled down to the 
easy farm life of the winter, eating 
well and kept snug in the dreary 
winter climate around those parts. 

But — come April 15, when the 
ice melted from the Lakes — the 
sailors threw overboard their relig- 
ion and drifted back to the lakes. 
Come next Dec. 1, and they became 
re-converted to the Shaker religion. 
And, according to the story, the 
Shakers were very lenient people. 


Old-Time Products vs. Newcomers 


There are two important lines of 
thought that most. industrialists 
dwell upon in their more meditative 
moments: First, will a basic prod- 
uct, used for many centuries, hold its 
own with the new materials? Second, 
what, in actual figures, will be the 
post-war demand for our product? 

Reams have been written on post- 
war plans. But, alas, there are by 
far too many generalities, trite state- 
ments and eyewash. It is refresh- 
ing, therefore, to run across a treatise 
that answers well the two questions 
in the first paragraph. 

This is the address on ‘‘Post-War 
Outlook for Galvanizing,” by Nelson 
E. Cook, Wheeling Steel Corp., be- 
fore the American Zinc Institute on 
April 18. Moreover, zinc, the “Cin- 
derella” metal, is a typical old-estab- 
lished, non-glamorous commodity, 
and a perfect guinea pig for the ques- 
tions under consideration. 

“Probably no industry has been 
so completely overturned during the 
wart period,’” states Mr. Cook. “It 
has almost lost its normal markets 
in favor of war markets. Quality of 
products has been dictated by Gov- 
ernment restrictions. This situation 
is an ideal one for the development 
of substitutes. 
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“Galvanized products always have 
had inherent merits, and they have 
not been forced on the public, for 
products cannot be so forced over 
such a long period of time. These 
being confusing times, we are con- 
fronted with many new developments 
and substitutes, backed up with ad- 
vertising and ‘fairy-tale’ claims. 








Too Much Contrast 


by V. M. McConnell 














Brown is on the battlefront 
Fighting for his life; 

Black is making mone) 
With his uncle and his wife. 





Brown is in the Arm) 

And daren’t miss a day; 
Black is in a war plant | 
And often slips away. | 


Brown gets sweat and sorrow 
Black gets sleek and slack. 

The fellow Brown’s a hero 

But damn that fellow Black! 

















“Since we are all gullible, we 
might accept these at their face value. 
To one who is the fourth generation 
of a family of galvanizers who have 
been in the business since the early 
1800's in England and the U. S., 
it seems rather ridiculous that such 


thoughts would be seriously enter- 
tained. 

“In 1942 and 1943 we have accu- 
mulated unsatisfied demands, and we 
will build up more in 1944 and each 
year until victory. About 52% of 
our zinc consumption goes into gal- 
vanized sheets in normal times. 

In 1939, the output of zinc-coated 
sheets was 1,600,000 tons; in 1942, 
only 69,000 tons and in 1943, still 
less. In 1942 the industry therefore 
underconsumed 78,000 tons and so 
for each subsequent year. Hence, 
these tonnages represent the pent- 
up markets for post-war. 

“When a consumer is deprived of 
a useful commodity that he has al 
ways taken for granted, he suddenly 
becomes shocked and alarmed. He 
thinks about it and, in thinking about 
it, he has come to a realization of its 
value.” 


Proposed Hardenability Bands 


Looking toward the use of hard 
enability curves instead of chemical 
specifications by designers of steel 
parts and structures, a joint effort of 
the American Iron & Steel Institute 
and the Society of Automotive En 
gineers is being accelerated. 
to fill the gap in hardenability be 
tween NE 8740 and 4340, it is 
planned to develop a modified chro 
mium-nickel-molybdenum steel. 

The work on hardenability curves 
is being focused on the more popu- 
lar specifications, and as a result of a 
recent conference of the AISI Alloy 
Steel Technical Committee and an 
SAE Group, the project was shifted 
into high gear. 

By the late Spring, tentative hard- 
enability bands or limits for all pop- 
ular grades of steel will have been 


Also. 


formulated, and will be distributed. 


by the SAE for user reaction. Modi- 
fied chemistry will apply to steel pur 
chased to these bands. 

It is planned to publish them sub 
sequently as a joint AISI-SAE pro 
ject. These bands will be subject 
to later review at some definite date, 
such as six months after their orig- 
inal issue. 

To illustrate the procedure that 
the AISI proposes to follow in de- 
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veloping the bands for user review 
through the SAE, a band for NE 
8740 was used as an example. The 
committee stated that if higher low 
limits or lower high limits are re- 
quired than provided by the tentative 
bands, necessary changes in chemis- 


try would have to be made. The 
procedure used in developing the ten- 
tative bands will be published by the 
AISI. 


The AISI group recommended 
that, if the bands formulated are sat- 
isfactory, specific points only be used 
as limits for specification purposes, 
and that otherwise two point Rock- 
well C plus or minus should apply. 
No band limits are to be 
below Rockwell C. 


It was further recommended that 
producers report on shipping papers 
the hardenability of the heat in the 
same manner as composition, the 
hardenability data to comsist of 
points or complete results as required. 

Steels purchased to the bands are 
to be identified by the sufhx letter 
“H” following the identification 
number, and when such reference ap- 
pears, modified chemical composition 


will apply. 


shown 


Tests will be made on cast speci- 
mens that have been found to give 
representative results. Testing pro- 
cedure will be in accordance with the 
SAE standard, except for quenching 
and normalizing temperatures. 

To reduce the differences in re- 
sults. obtained in different labora- 
tories, the SAE was asked to review 
its test standard with a view to mak- 
ing it more precise, and a subdivision 
of the SAE Iron & Steel Division 
is being organized for this purpose. 

Producers and consumers have 
been asked to file test data on all 
heats furnished to hardenability re- 
quirements for use in making re- 
visions in the bands. 

Representing the SAE at the con- 
ference were the iron and steel com- 
mittee of the War Engineering 
Board, user members of the executive 
committee of the Iron & Steel Div., 
SAE Standards Committee, and rep- 
resentatives of the materials and 
processes subdivision, SAE Aero- 
nautic Div. 
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So That's Where Bad Wire Comes From! 


We spent nearly a full day in the 
new South Works steel wire mill of 
the American Steel & Wire .Co. at 
Worcester, Mass. 


We were impressed by the stor- 
age rack, made of fabricated steel, 
where incoming wire rods are stored 
until called for, so ingenious it is 
being copied by others; by the in- 
side motor trucks that replace the 
conventional wire mill “buggy”; by 
a hardening furnace that is perman- 
ently tilted so that razor blade steel 
passes through by gravity and is not 
marred; by the many hand-operated 
individual lifts to save muscles; by 
certain strip steel rolled as thin as 
this paper and so fragile that it tore 
like paper; by the beauty of steel 
wires coated with copper, tin or cad- 
mium, or combinations of these; by 
straw-colored razor blades for sol- 
diers to match their khaki. 

We were interested to learn that 
virtually all razor blades throughout 
the world are by now made of open 
hearth steel (we had thought many 
were made from electric or crucible 
steel) ; that razor blades are better 
than ever before — at least more 
uniform in quality; that Bessemer 
steel makes the best steel wool. 

We asked why strips, which are 
made on rolling mills, should be 
manufactured by a wife company. 
It all started many years ago when 
a certain customer asked to have his 
wire made flat. 

It was interesting to learn what 
an important innovation tungsten 
carbide wire drawing dies proved ten 
years ago. Now only the very fine 
wires are drawn through diamonds. 
Production of one kind of wire is as 
fast as 1800 ft. per min. per ma- 
An output of 1400 ft. ‘is 
common. 

It is a dull day indeed when some 
chuckle is not forthcoming. ‘Here 
is the simplest way to test wire,” a 
department superintendent explained 
to us. He bent it back and forth 
a couple of times, gave it a loop 
and then a sharp pull. ‘There, see 
that split? That is bad wire.” 

“But,’” we asked in seeming as- 
tonishment, .“‘where do you get bad 


wire around this mill with which 
to demonstrate ?”’ 

Our guide hesitated, gulped — 
then a smile broke over his face: 
“Why, this is B’s (rival company) 
best grade of wire, which we buy 
for this purpose.” 


Ah, Glamour, Why Has’t Thou Gone! 


A lovely lady, with chic hat and 
well dentifriced teeth, orchid on left 
breast, stands up there on a plat. 
form smiling at some face-weathered 
admiral. In the background a 10- 
piece orchestra is playing: “Anchors 
Aweigh.” <A bell rings and the 
chairman whispers: “Now.” lhe 
lovely lady takes a swing and glori- 
ous brown fiz shoots all over the 
prow. Then the ship starts gliding 
down the ways. That is glamor 

Now step with us to the yards 
of the Consolidated Shipbuilding 
Corp., Morris Heights, N. Y. A 
barge is about to be launched. Up 
near the prow is a contraption con- 
sisting of a pivoted arm held hori- 
zontally by a spring catch. A bottle 
of champagne is attached to the end 
of the arm with the customary rib- 
bons. The hull starts to slide. The 
catch is released and the robot spon- 
sor, “Christine,” as the boys call 
her, splashes champagne with pre- 
cision. ‘Christine’ has never yet 
missed. But is that glamour —- we, 
the editors, ask you, the readers? 


Thoughts on Production 


Our monstrous war output never 
bores in the telling. After years at 
slightly under full capacity, the steel 
industry reached 100.0% beginning 
April 24. Operation of the indus: 
try under the 48-hr. week order of 
May 1, 1943 saved 47,500 men for 
other industries—and during a pe 


* riod when new production records 


were made. 

America has already produced 20, 
000 vessels. When the program 1s 
completed, we'll have 80,000 land- 
ing craft of 15 special types. “Out 
ordnance as a whole has a substantial 
advantage in combat over the 
enemy.” The British say our tank 
performance is magnificent. 
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The “NE” and Other Alloy Steels 


It can be said with confidence that our survey, 
other pages, of the status of the National Emet 
icy (NE) steels after the war proves conclusive 
hat the American alloy steel industry in the post 
era will not by any means be of the same 
racter as before the war, at least for some time 
While the replies to our questionnaire are by 
means unanimous in their appraisals, the pre- 
iderance of opinion is that the NE steels will be 
d extensively for some years at least, and that the 
ler, high alloy steels will regain only a part of 
ir former relative position. This means that the 
yy steel in industry as a whole will for sometim« 
ore complex than formerly with the grad 
reintroduction of some of the older. higher 
steels. 
How long this situation will prevail it is difficult 
say In appraising this. consideration should be 


en to the fact that the introduction of any new 


steel, NE or others, is always difhcult at best; that 
the pressure from producers of alloying materials 
will be quite intense and to some extent success 
ful: and that there will be a strong inclination by 
many of the users of the old steels to employ the: 
again. Many of the replies emphasize the effect of 
the price situation and of the quantity of nickel 
chromium-molybdenum and similar scrap available 
Both of these factors will cogently affect the post-wai 
readjustment. 

One definite result of the development and use 
of the NE steels is the broader knowledge obtained 


about the effects of various alloying elements in al 


loy steels and about their heat treatment Thi 
will tend to create a greater use of alloy steels 1 
general Undoubtedly the alloy steel industry is 
headed toward a broad expansion when economi 


and commercial conditions become normal 


Lead Looks Ahead 


Of all the nonferrous metals lead appears to be 
in about the best position from the standpoint of its 
manufacturers. Throughout the war it was the ‘most 
available” metal we had, hence was substituted for 
other materials on a very wide scale and many en 
gineers got to know lead and to like it better. In 
spite of this expansion in use, however, the pro- 
ducing industry is not at all over-extended, and at 
the present time only 40 per cent of lead’s consump 
tion ts supplied by domestic primary metal, the bulk 


of the raw material being secondary and imported 
metal] 


In war or peace the greatest tonnage of lead goes 
into storage batteries, with cable sheaths. buildings 
(pipe, flashing, etc.) and ammunition also taking 
large amounts. The ammunition consumption of 
course will drop when the war is over, but everyone 


. 
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is sure that the outlet for lead in storage batteries 
will be greater than ever because of the automobile 
demand (6 million cars per year means a lot of 
lead storage batteries!) Public utility lines will be 
installed at a heavy rate, most experts agree, thus 
setting up’ the cable sheath application for some 
time to come. And the building boom seems, happily, 
to be a foregone conclusion. 

In the area of ‘its “‘substitute’’ applications, lead 
may lose much of its new-found market in high 
lead, low-tin or tinless solders when postwar workers 
(except in the canning industry) go back to the 
more popular solders of old. But lead will “stick” 
in the high lead bearings and especially in lead- 
the latter a vast new field the 
peacetime opportunities in which may be among 


coated steel sheet 


(Continued on page 1121) 







a? 









pe 


9? 


Here are the facts... 


@ Many companies in the metal-working industries 
have recently experienced cutbacks in war con- 
tracts and there is some evidence of planning for 
partial reconversion to commercial production. As 
a result, a number of manufacturers are already cir- 
culating lists of odd steel stocks and excess inven- 
tories. More lists will appear as cancellations, 
design changes and manufacturing trends follow 
the tide of war. 

While there is no real surplus of steel at the 
present time, there are sound reasons for a con- 
servative buying policy. First, you will help war 
production by making steel available for those who 
need it immediately. Second, it is good business 
to keep your inventory at a practical working level. 

Steel overstocks may be dynamite. Cancellation 


of a contract or a change in design can overnisit 
leave you with an excessive or obsolete steel inyen- 
tory. There was.a time when this conservative in- 
ventory policy might not have been sound from a 
production standpoint. However—most warehouse 
stocks have been built up so they now can quickly 
meet any demand. 

Ryerson is particularly well suited to serve your 
day to day or emergency steel requirements. Large 
and complete stocks on hand for immediate ship- 
ment provide a safe, dependable source for every 
steel need. 

Joseph T. Ryerson & Son, Inc., Steel-Service plants 
at: Chicago, Milwaukee, St. Louis, Cincinnati, De- 
troit, Cleveland, Buffalo, Boston, Pittsburgh, Phila- 
delphia, Jersey City. 








PARTIAL LIST OF STEELS IN STOCK { 
BARS ¢ SHAPES « PLATES « SHEETS *« TUBING ¢ STRUCTURALS *« CARBON AND ALLOY STEELS * TOOL STEEL ¢ ALLEGHENY STAINLESS , 
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the most significant for lead; new lead coating alloys 
and more efficient methods of applying them have 
caused a swing to this type of sheet construction on 
a quality-and-cost basis that is much stronger than 
mere wartime substitution. 

The chemical-plant uses of lead may drop, but there 
is one new application — the use of lead-foil-coated 
paper wrappings for food, drugs, industrial parts, 
metal products, etc. — that should more than offset 
this deficit. The ordinary ‘‘lead-foil’” application, 
though, will meet tough competition from aluminum; 
on the other hand the use of lead in collapsible 
tubes should continue to grow. 





Other important new uses are the employment ot 
lead balance weights in airplane construction, and 
the development of a non-corroding steel-reinforced 
lead battery terminal said to be capable of com- 
pletely replacing the familiar copper terminal for 
automobile batteries. 

All of which means that the statement by a lead- 
ing aluminum manufacturer in one of its advertise- 
ments that “lead carries weight’ was no idle gal- 
lantry, but a bit of respectful tribute to the weight 
— physical and commercial — that lead can be ex- 
pected to carry in the industrial world-to-come. 

—F. P. P. 


Engineering In Post-War Russia 


Engineering in the post-war Soviet Union will be 
on a higher level than before, perhaps extending 
into international fields, according to Andrew J. 
Steiger, journalist and writer on Russia. Very few 
American engineers will travel to Russia under con- 
tract. There will be an increasing migration of ma- 
chines, rather than of men to make them. 

When American engineers under Col. Hugh 
Looper were building the great American-designed 

)nieper Dam, Col. Cooper asked for more American 
engineers on the job, said Mr. Steiger. Stalin re- 
fused, saying that even if the project cost more, it 
was worth it as a training school for Russian en- 


gineers. The labor turnover on the project was very 
high — about 60 per cent — and the men trained 
there later became Russia’s leading construction en- 
gineers. 

Using foreign technical aid, Russia established her 
own industrial plant and also trained a corps of her 
own engineers to operate and manage it. This was 
the aim from the beginning, and the Dnieper Dam 
project was a model followed in later works. When 
Russia establishes her own complete machine-tool in- 
dustry she will be entirely independent of the rest of 
the world, industrially. 

—K. R. 


Unbalance in the Steel Industry 


An important question of post-war outlook is to 
vhat extent the steel industry is out of balance as 
o type of mills and equipment. After the first war 
there was too much plate making and shipbuilding 
capacity. Many shipbuilders turned to fabrication of 
structural steel when peace came. The steel indus- 
ties were out of balance for war production in 1940, 
with a plethora of stamping equipment and scarcity 
of forging equipment, to use opposite examples. 

Again, plate-making capacity will have been found 
too large when reconversion to peace takes place. 
In this war ships have not only been used to trans- 
port soldiers and supplies, but landing and am- 
phibious ships have performed in direct warfare 
operations. Plate making capacity may at first blush 
seem the most grossly overbuilt of all. Yet much 
of our plate has been turned out on continuous 
strip and sheet mills. These can be converted back 
to strips and sheets easily. 

Automobile manufacture certainly will take up 
the capacity of the strip mills that are now rolling 
plates.. Some of the eastern plate mills are anti- 
quated and virtually obsolete, having already pro- 
duced their normal period of years and will logically 
be retired. Two new plate mills in the Far West, 
however, may find it hard sledding to retain their 
outlets. 


At the other end of the scale are rail mills in 
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which there has been little, if any, expansion. 
After the war there should be an increase of rail 
making on present mills to build up depleted carrier 
equipment. But present rail-making capacity may 
not need to be expanded. The tendency will be to- 
wards longer lasting rails and lighter rolling stock, 
both factors favoring adequacy of present rail- 
making equipment. 

Tin plate making equipment might seem of right 
size. Point rationing of civilians may have offset 
larger production for armed forces. Blooming mill 
equipment is still a bottleneck, hence not greatly, if 
any, overexpanded for peace. Iron ore mining and 
transportation on an annual basis of 90,000,000 tons 
might seem considerably on the over side, especially 
in view of huge quantities of battlescrap. 

Fabricated. structural steel facilities would seem 
about normal, as are sheet, bar, and wire making 
capacities. Undoubtedly open-hearth and electric 
furnace capacities are large. Blast furnace sales 
have been unrestricted for several months, indicating 
most liberal capacity on pig iron. 

Undoubtedly the management of many a large 
diversified company is doing much thinking along 
these lines today and planning where the sharpest 
curtailment of facilities will be made. They are 
keeping a sharp eye, too, on competitive materials. 

—H.A.K. 
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The N. E. Steels in the Post-War E: 


——A SURVEY OF LEADING OPINION 


by EDWIN F. CONE 


Today the primary question about NE steels in the minds of industry's engineers is not “how shall they 
be heat treated?” nor “what is their relative machinability?’ nor indeed “are they useful engineer- 
ing materials?’ but actually “are they bere to stay or will they be largely replaced after the war by the 
old, higher alloy steels of the S.A.E. type?’ Mr. Cone has sought the answer to this and subsidiar) 
questions among the country’s leading materials engineers and metallurgists and reports bis finding 5 in 
article The ultimate answer is of vital interest to @ vari ely of groups not only the men who must 
city materials ti build the vehi le f, machines ana other products of the ]4 lure, but the men who will 
produce our steels, provide our melting furnace equipment, design our beat treating furnaces, manufacture 
our alloying agents, and so on, —The Editors 
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EALIZING THAT THERE Is a keen general interest 
in the part which the National Emergency (NE) 
steels may play in industry after the war, the 

editors of METALS AND ALLoys have conducted a 
survey of responsible Bi ysige: a summary of the re- 
sults of which is offered in this article. 

The NE steels were developed in 1941 by a group 
of leading metallurgists to take care of an emergency 
— the Tack of certain critical alloying elements. 
They are in general a series of steels containing small 
amounts of two or three alloys such as nickel, chro- 
mium, molybdenum and manganese instead of larger 
quantities of only one or two alloys. They have been 
and still are very successful and have stood the test 
of actual combat in tanks, gun parts and other muni- 
tions. 

Some measure of the extent to which these NE 
steels have been and are being used is afforded by 

ie fact that the American Iron and Steel Institute 

stimates that more than 4,000,000 net tons, or about 
re-third of the total alloy steel output, in 1943, was 

E steels of various types. This is estimated to have 

ed the nation many tons of nickel and other criti- 

alloying elements. 

\n important factor, as brought out in this survey, 

that in the manufacture of these NE steels, full 
is made of the alloying metals available in scrap. 

; estimated that as much as 30% of the chromium 
ent, 25% of the molybdenum and 50% of the 

kel requirements are obtained from the charges 

selected alloy steel scrap which go into the melts. 
se steels are made either in open-hearth or electric 
iaces but most of them are open-hearth steels. 

‘he four questions which constituted the basis for 
survey are found in another column. These ques- 

s were sent to 73 metallurgists, metallurgical en- 
ers, materials engineers, and other influential 

ineering authorities and each one was assured that 

ir replies would be regarded as strictly confidential 
that any quotations would be used anonymously. 
is gratifying to report that more than ordinary 
peration was achieved. A total of 43 replies were 
received, which is 58.1% of the total sent out — a 
splendid response. This fact and also the considera- 
tion that the replies came from leading metallurgists 
and materials engineers, both producers and users 
of the NE steels, make the value of the survey all the 
more important, 
_ Taking up the questions in their order and analyz- 
ing the general trend in the opinions expressed, the 
results of the survey speak for themselves. They are 
summarized in the following paragraphs. 


|. Extent of Use After the War 


Opinions vary quite markedly as to the extent 
of the use of the NE steels in the post-war period. 
The majority agree that they will be used more or less 
extensively. Several emphasize the point that the 
economics of the situation will be a determining fac- 
tor, 7.e. the price of these steels. 

_ One well-known metallurgist says they will be used 
a great deal if, and only if, the prices are brought 
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pected to be the “fair-haired” boys 
among them. Some of the others—e.g. 
8900 and 9600—may pass out of the 


picture. 


3: The reasons for a lessened rela- 
“tive post-war demand will be (a) the 
NT a iia bahavice tia NE 
ychology of favoring 


the new or strange, 
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Typical of the tie up between NE steels and modern 
heat treating methods is the hardening of NE 8750 


tank track pins at an Indiana plant, These pins are 

being hardened at 1525 F. in a high-temperature 

forced convection furnace. (Courtesy: Lindberg En- 
gineering Co.) — 


into line.’’ A metallurgical engineer, very closely 
connected with the aircraft industry, replies that these 
“steels will be used after the war since the scrap 
situation will be as it is at present, i.e. a high per- 
centage of alloy scrap will contain chromium, nickel 
and molybdenum. There will however, be consider- 
able resistance to the use of these steels unless the 
price is in line with other alloy steels which pro- 
duce equivalent properties.” 

From a metallurgical engineer prominent in the 
tractor industry comes the word that “the persistence 
of the ternary alloy steel types after the war will 
be both desirable and economically justifiable pro- 
vided a reasonable differential is maintained in the 
pricing situation.” Another engineer close to the 
development of these steels, feels that in the higher 
carbon grades the matter will be one of economics 
rather than the use of some specific or group of ele- 
ments. The NE grades will probably be used by 
users who have not dealt with alloy steels before. 
Considerable carburizing grades will be used by gear 
makers and perhaps bearing manufacturers, partic- 
ularly NE 4700, not a published grade. 





The director of research of a large steel producer 
feels that the extent to which the NE steels are used 
after the war will be largely dictated by the economics 
of the chemistry, the processing, fabrication and heat 
treatments into the final product. How the economics 
will align themselves as between various chemistries 
is difficult to predict at this time, he feels. 

The use of NE steels after the war will be con- 
ditioned by two factors: The scrap situation and the 
price picture. The scrap situation will tend to keep 
the NE steels in the foreground; if the present 
price set-up continues, however, many customers un- 
doubtedly will insist on returning to SAE types — 
according to the opinion of the members of a prom- 
inent research laboratory. 

It would be both profitable and interesting if we 
could quote in full a reply that came from a well- 
known metallurgical engineer who never “holds his 
punches” and whose pronouncements are always frank 
and sincere. He says that our questions probably 
refer to the NE steels and not the “needled steels.” 
“In my mind I throw them both in the same pot.” 
He believes both types of steel will find consider- 
able use after the war by those plants employing 
good metallurgical departments — or the automotive 
and agricultural implement fields. In such large 
fields as the railroads, machine tools, aircraft and 
diesel engines and chemical engineering equipment 
fields, “I doubt whether they will be used much. 
These industries are run by engineers who listen to 
no metallurgists and who get all their answers from 
the handbooks they used in years gone by. A con- 
siderable tonnage of the NE steels will be usec 
provided the steel industry does not undertake to 
kill them.” He also says that if the steel industry; 
wants as much money for the low alloy, complex 
NE steels as for the higher alloy, more simple olde 
steels, the tendency will be to go back to the old 

A representative of a large company making som 
of the regular alloying elements says that it is hi 
personal opinion that the nickel-chromium-moly! 
denum steels with high manganese will be amon 
the important ones that remain. These and als 
the lower manganese steels plus intensifiers will com 
to the fore according to the trend of two commercia! 
features, 7.e. scrap prices and established steel price: 

From a very large electrical equipment company 
which has used a considerable tonnage of the NE 
steels “with generally satisfactory results” comes tes- 
timony that these steels will be used to a considerable 
extent after the war. “It will be difficult to justify 
the return of the more highly alloyed steels of pre- 
war days except for applications requiring heavy sec- 
tions or certain special properties.” 

It would be a very serious reflection on American 
steel metallurgists if these steels were to fall into 
disuse as the conditions which prompted and neces- 
sitated their development became less stringent, says 
a metallurgist who is highly respected for his good 
judgment. ‘Their development is one of the out- 
standing metallurgical accomplishments of the war.” 

Some of the NE steels will be continued in use, 
says the head of the metallurgical department of a 
large company. In his opinion the use of chromium, 
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nickel and molybdenum in the provortions specified 
in these steels “is a logical procedure, not only because 
it conserves alloys by using them in the proportion 
most’ frequently found in scrap alloy steel but Riecunee 
this combination of alloys seems to be technologically 
correct in that the greatest advantage is derived from 
a hardenability standpoint and also from the stand- 
point of good physical pavers 

Not only on account of the scrap situation but also 
because some people will have learned that the lower 
alloy steels will satisfy their design requirements, 
the NE steels will be used to some extent after the 
war, in the opinion of a metallurgical engineer as- 
sociated with a large producer of automobiles. And 
another engineer says: “Undoubtedly some of the 
NE steels will remain in use after the war because 
they should be cheaper; they offer good physical 


properties for many engineering applications.” 

More testimony of a similar nature to those already 
cited could be quoted — the predominating opinion 
was of this character. Out of 29 replies of those 
expressing an opinion, 26 testified that the steels 
would be appreciably used in the post-war era. 

There were very few r xT contrary to the pre- 
vailing testimony. One well-known metallurgical en- 
gineer, the chief metallurgist of a very large steel 
company, replied that their use would be “‘small.” 
A member of the staff of the research department 
of a large oil company expects “the use of the NE 
steels to decline sharply as soon as restrictions on the 
use of alloys are removed. The first decline will be 
followed by a more gradual decrease in use as price 
differentials become less and normal competitive 
conditions are restored.” 


ll. Which Types Have the Best Future? 


An analysis of the replies to our second question 
hows a preponderance of opinion in favor of the 
omium-nickel-molybdenum type as the one or ones 
most likely to be used after the war. There were 5 
votes” recorded for this type as a general class 
ith 19 votes for the 8600 series and 14 for the 
)0 series. The 9400 type received 6 votes and the 
series 4 votes while one vote was recorded 

for each of the 8900 and 9600 series. 
A few of the most interesting and significant com- 

nts follow: 


a: 
ies “Fz 
ae 
— 


The director of metallurgy of a large company be- 
lieves that the chrome-nickel-molybdenum NE steels 
such as NE 8600 and 8700 will be used quite exten- 
sively for three reasons: (1) There is now and will be 
after the war a tremendous amount of this type of 
scrap; (2) these steels have been found to be very 
satisfactory in service and a large number of com- 
panies have found them comparatively easy to put into 
production; (3) their machining and heat treatment 
is no more difficult than the steels they replaced. 

Probably the NE 8600 series (Cr-Ni-Mo) in both 































“if the NE steels can be priced to make their low 


Priced up with the SAE types, most of them have not 
been ae to he 
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structures field.” 


“Why should ‘< steel industry 
(i.e. ask as much money for the low pp cha ant alex | 
steel as for the higher shes more simple, older stee 
For at least three reasons: First, few elements of com- 
position to analyze and contral; second, pressure from 
the alloy suppliers; third, a. desire to , 
der the responsibility of su di 
and being blamed for ¢ eve 


sink.” — 



















alloy content attractive, they will find a good market. 


cient t merit to make them com- : 


SOME HIGHLIGHTS OF INDIVIDUAL OPINIONS 


“The extent to which we will use the NE steels after 
the war will depend upon their general availability. If 
they are as difficult to obtain then as they are now, 
lila: use wove result.” 


| there will be a desperate effort by the 
oducers of steel alloying metals to resell 


| thie Kedarnch user on the advantages of the older or 


more conventional type of alloy steel. Some success in 
this direction must be expected.” 


ce ile the older and more highly alloyed seeks will 
continue to be used for special applications involving 





iod. There will heavy sections, they are not likely to resume their rel- 
be a marked NE AOO: in Geman i in the light weight 


ative place in industry. Among them the steels of the 
SAE 1) series seem to hug the best chance for a 





“thers will oe a return to the tighee alloyed steels, 
but whether or not it will be a return to the conven- 
tional lists that we know today is problematical. Many 
of our hallowed theories relative to alloy steels have 
been exploded during the war, much new knowledge 
has been gained, new personalities have entered both 
the producing and consuming fields, and there is no 
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carburizing and full-hardening grades will be the 
types used after the war. In addition the high-hard- 
enability 9500 and 8900 steels (Mn-Cr-Ni-Mo) 
should have a good chance of survival in the opin- 
ion of the staff of the research laboratory of a large 
steel company. 

The opinion of the chief metallurgist of a producer 
of motor vehicle parts is to the effect that the 8600 
and 8700 series are preferred over any of the other 
NE steels. ‘There will naturally be a number of 
old conservative manufacturers who will want to re- 
turn to the old high alloy steels.’’ The chief metal- 
lurgist of another producer of motor vehicle parts 
feels that the types that will have the best future 
will be the carburizing types of the 8600 and 8700 
steels and the water and oil hardening types in the 
8600 series; he believes that the popularity of the 
8600 series will exceed that of the 9400. 

From the research department of a large oil com- 
pany: “The full hardening grades 8600 and 8700 
series have the best future. The carburizing grades 
of all series have the least promising future. It is 
probable that the 9500 series will find some use in 
the replacement of carbon steels.” 

The nickel-chromium-molybdenum types will be 
the most popular since these afford excellent physical 
properties, according to an engineer with a leading 
producer of electrical equipment. ‘We can expect 
that the available scrap will for some time contain 
relatively high percentages of these alloying elements, 


lll. Factors that May Limit Relative Post-War Demand 


Opinions expressed by the authorities who replied 
varied quite markedly but most of them emphasized 
the factor that economics or the price situation will 
affect the relative demand for the NE steels after 
the war. This is analogous to the replies to the 
first of the four questions — the price situation and 
its effect on the extent to which these steels will be 
used in the post-war period. In both cases there 
was found to be strong emphasis on this point. 

For example — ‘The way that the pricing situa- 
tion is handled by the steel companies will have a tre- 
mendous influence on the permanence of this series 
of steels as, of course, it will also on the old SAE 
types or any new types that may come out in the 
future” according to one prominent engineer. ‘One 
thing that is perhaps out of line in connection with 
these steels, as it is in connection with most war 
production, is the economic phase.” 

The materials engineer of a large organization 
says that ‘‘the demand for the NE steels will fluctuate 
with the cost. As the older high alloy steels become 
available, it is likely the NE steels will be cheaper 
and that may cause them to be used for many pur- 
poses. I think the price charged for the NE steels 


will largely determine their future.” 

“The economics will be the most critical phase 
of the whole picture,” says the chief metallurgist of 
a large manufacturing company, “since single alloy 
types with the use of special addition agents will 








making it very desirable from a steel melting stand- 
point to use this scrap to the best advantage. This 
may mean that the sree 8600, 8700, 9400 and the 
older 8900 types will be merged for one type having 
a wide range of usefulness.” 

A few opinions selected at random are the fol- 
lowing: 

“The 8600-8700 series seem to have the best repu- 
tation: 9400 and 9500 are not popular and have 
been freely criticized,” 

“The types which we feel will be most popular 
will be 8600, 8700 and 9500, particularly for aircraft : 
and gears.” 

Selecting the 8600 and 8700 series as most likely to 

ersist — “we do not believe there is much future 

Fe the 9400 series in view of the tendency for 
phosphorus reversion in the open-hearth when high 
silicon is employed.” 

“The three alloy types as represented by the ; 
9400, 8600 and 8700 steels will have the best future, , 
at least for low alloy structural steels such as used 
in aircraft structures, parts and accessories.” 

“The steels which will remain with us will prob 
ably be 8720, 8620 and 8630. Those steels hay x 
proved themselves in so many applications that thei: q 
post-war use seems assured. There is a possibilit) 
that, with some adjustment in composition, 944 
will also remain in a limited tonnage field,” accord 
ing to a metallurgical engineer closely associate 
with these steels from the beginning. 





easily overcome the mass effect where higher alloy 
were formerly necessary. This, again, is going t 
be dependent upon the pricing situation. 

A metallurgical engineer with a large automob: 
manufacturer believes that there will be a decreasi: 
relative demand as the scrap situation changes b 
cause (1) there will be a tendency to get away 
from complex alloy additions and to use one or tw: 
alloys rather than three; (2) the price is too high 
(3) it takes a long time to establish a market for 2 


new steel; and (4) the chemistry and hardenability ; 
limits are so extremely wide as set up by A.I.S.1 : 
that the consumer, who is interested in hardenability, 


will not be willing to accept this wide range in the 
post-war period. 
Again the question of price enters the picture - 
“the price angle will naturally become more im- 
portant’”” —- says a materials engineer of wide ex- 
perience in the aviation field. ‘The demand for f 
NE steels may be affected by the tendency to promote ; 
proprietary steels on the part of the steel companies, : 
and the introduction of ‘needled’ steels at a lower 
price.” ‘ : 
As the director of research of a large company 
sees it, the decreasing relative demand will be the 
result of the difficulty on purely economic grounds 
of deflecting alloy-containing scrap into furnaces 
making the same alloy types. The cost of transporta- 
tion of scrap from points’of generation to points of 
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consumption, will be a major factor. This will re- 
sult in ultimate dilution. ‘Low alloy steels involv- 
ing 3 or 4 alloying elements will remain but I be- 


lieve that the compositions and properties will be 
modified according to desired uses rather than being 
dictated by scrap availability. In creating these com- 
binations, the hardenability intensifiers will play a sig- 
nificant part for they appear to be here to stay.” 
That there “will certainly be a decreasing relative 
demand” is the opinion of one prominently connect- 
ed with the development and promotion of the NE 
steels. One of the major reasons, he writes, will be 
the lack of “insurance policy” in the steels, that 
is, “their heat treatment ranges are closer than those 
of the higher alloyed steels. Therefore, they are not 
quite so foolproof, particularly in shops which do 
not have the most modern heat treatment equipment.” 
An interesting statement comes from the materials 
staff of a large company: There will be some decrease 
in the relative demand for these steels due to the 
better understanding of the proper application of 
th carbon and alloy steels. “The field of appli- 
tion of the plain carbon steels will certainly be en- 
red since during the war carbon steel has been 
nd adequate for many applications where the use 
illoy steel was formerly considered necessary.” 
The director of metallurgy of a large company 
s the following reasons for a likely decreasing 
> demand: Inferior service life, difficulties in 
uction such as machining and heat treatment, 
carcity of scrap suitable for such steels. Another 
ullurgical engineer and user of these steels says a 
son for decreasing relative demand will be the fact 
it the NE steels are inferior in some respects to 
pre-war steels; that short time experience will not 
rcome the confidence of many years’ experience 
h the pre-war steels; and that price diferential 
| not be enough for their undiminished use. 
ne of the leading metallurgical engineers of 
ountry answered Question No. 3 with one word 
“Price,” and two other well-known engineers 
phasized the influential role that “sales pressure by 
oy manufacturers” will play. 


V. The Place of the Older Alloy Steels in the Post-War Era 


There were many conflicting answers to our fourth 
question — the relative place in industry of the 
older or higher alloy steels after the war. Some 
feel that they will resume their old role while others 
insist that they will not or certainly only partially. 
The preponderance of those who expressed an opin- 
ion was to the effect they would not resume their 
relative position. Some of the replies of the latter 
trend are as follows: 

“I do not believe that the older or higher alloy 
steels will resume their relative place in industry 
because so many applications have proved successful 
with the use of the NE steels and in a great many 
instances have brought to light that the higher alloy 
pre-war steels were not required.” 

“The old ‘sales talk’ of loading steels with alloy 
for factors of safety and ignorance in handling has 































































Created to utilize most efficiently the residual “alloy 
introduced through scrap, the NE steels will also find 
their futures dependent on the post-war scrap situa 
tion. Here is shown a machine operator at an aircra 
engine plant transferring segregated nickel-chromium 
molybdenum steel shavings into a portable salva 
receptacle. (Courtesy: Wright Aeronauti ut Cort 


received such a severe jolt by the lean alloy steels 
of the NE grades that it is unlikely that the higher 
alloyed steels of former times will be in demand.” 

“I do not expect that the older or higher alloy 
steels will ever resume the place they held previous 
to the war. This is because so many people have 
learned to get more physical properties out of the 
steels and, in addition to use alloy steels somewhat 
closer to their physical properties rather than to 
utilize such a high factor of safety.” 

“The pre-war steels will not attain quite the same i} 
relative position in industry. A few of the better \) 
NE steels will be used and the intensified steels are 
here to stay and they will force their way into the pic \ 
ture probably largely at the expense of the higher 
alloy steels.” 

“War conditions have so broadened the horizon 























.of the steel metallurgist and challenged his basic ideas 
in alloy steels that a blind return to the easy ‘spend- 
thrift’ ways of pre-war metallurgy is unthinkable.” 

lieve that the older alloy steels will 

ever occupy the place they formerly held. The scrap 
situation will of course be one factor in this.” 
Among the few who disagree with those alread 
quoted, that is, who feel that the older steels wi 
resume their relative position, the following quo- 
tations are of interest: 
“The higher alloy steels will resume their relative 


“We do not 


place in industry. 





In fact at the present time, 


changes are being made to higher alloy steels in 
order to obtain the combination of depth harden- 
ability and ductility in heavier sections which u 
to the present time can only be obtained by the ad. 
dition of alloys.” 

“I feel that the older or higher alloy steels will 


resume their former we in indust 
trend in mechanical 


esign is towar 


The general 


higher speeds, 


greater stresses, higher temperatures, and consequent- 
ly the best possible steels must be used.” 

“I look for an increase in proportion of alloy 
steel due to weight consciousness.” 
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Carbon-Manganese Steels 














CG Mn Si 
NE 1330 0.28/0.33 1.60/1.90 0.20/0.35 
NE 1335 0.33/0.38 1.60/1.90 0.20/0.35 
NE 1340 0.38/0.43 1.60/1.90 0.20/0.35 
NE 1345 0.43/0.48 1.60/1.90 0.20/0.35 
NE 1350 0.48/0.53 1.60/1.90 0.20/0.35 
Nickel-Chromium-Molybdenum Steels 
« Mn Si Cr Ni Mo 
0.12/0.17 0.70/0.90 0.20/0.35 0.40/0.60 0.40/0.70 0.15/0.25 
0.13/0.18 0.70/0.90 0.20/0.35 0.40/0.60 0.40/0.70  0.15/0.25 
0.15/0.20 0.70/0.90 0.20/0.35 0.40/0.60 0.40/0.70 0.15/0.25 
0.18/0.23 0.70/0.90 0.20/0.35 0.40/0.60 0.40/0.70 0.15/0.25 
0.28/0.33 0.70/0.90 0.20/0.35 0.40/0.60 0.40/0.70 0.15/0.25 
0.33/0.38 0.75/1.00 0.20/0.35 0.40/0.60 0.40/0.70 0.15/0.25 
0.35/0.40 0.75/1.00 0.20/0.35 0.40/0.60 0.40/0.70 0.15/0.25 
0.38/0.43 0.75/1.00 0.20/0.35 0.40/0.60 0.40/0.70  0.15/0.25 
0.40/0.45 0.75/1.00  0.20/0.35 0.40/0.60 0.40/0.70 0.15/0.25 
0.43/0.48 0.75/1.00 0.20/0.35 0.40/0.60 0.40/0.70 0.15/0.25 
0.48/0.53 0.75/1.00 0.20/0.35 0.40/0.60  0.40/0.70 0.15/0.25 
0.18/0.23 0.70/0.90 0.20/0.35 0.40/0.60 0.40/0.70 0.20/0.30 
Silicon- Manganese and Silicon-Manganese-Chromium Steels 
ee Mn Si Cr 
NE 9255 0.50/0.60 0.70/0.95 1.80/2.20 _ 
NE 9260 0.55/0.65 0.70/1.00 1.80/2.20 _ 
NE 9261 0.55/0.65 0.70/1.00 1.80/2.20 0.10/0.25 
NE 9262 0.55/0.65 0.70/1.00 1.80/2.20 0.25/0.40 
Manganese-Nickel-Chromium-Molybdenum Steels 
Cc Mn Si Cr Ni Mo 
0.13/0.18 0.80/1.10 0.20/0.35 0.30/0.50 0.30/0.60  0.08/0.15 
0.18/0.23 0.80/1.10 0.20/0.35 0.30/0.50 0.30/0.60 0.08/0.15 
0.20/0.25 0.80/1.10 0.20/0.35 0.30/0.50 0.30/0.60 0.08/0.15 
0.23/0.28 0.80/1.10 0.20/0.35 0.30/0.50 0.30/0.60 0.08/0.15 
0.28/0.33 0.90/1.20 0.20/0.35 0.30/0.50 0.30/0.60  0.08/0.15 
0.33/0.38 0.90/1.20 0.20/0.35 0.30/0.50 0.30/0.60 0.08/0.15 
0.35/0.40 0.90/1.20 0.20/0.35 0.30/0.50 0.30/0.60 0.08/0.15 
0.38/0.43 0.90/1.20 0.20/0.35 0.30/0.50 0.30/0.60 0.08/0.15 
0.40/0.45 1,00/1.30 0.20/0.35 0.30/0.50 0.30/0.60 0.08/0.15 
0.43/0.48 1.00/1.30 0.20/0.35 0.30/0.50 0.30/0.60 0.08/0.15 
0.48/0.53 1.20/1.50 0.20/0.35 0.30/0.50 0.30/0.60 06.08/0.15 
0.35/0.40 1.20/1.50 0.40/0.60 0.40/0.60 0.40/0.70 0.15/0.25 
0.38/0.43 1.20/1.50 0.40/0.60 0.40/0.60 0.40/0.70 0.15/0.25 
0.43/0.48 1.20/1.50 0.4000.60 0.40/0.60 0.40/0.70  0.15/0.25 
0.40/0.45 1.20/1.50 0.40/0.60 0.40/0.60 0.40/0.70 0.15/0.25 
0.48/0.53 1.20/1.50 0.40/0.60 0.40/0.60 0.40/0.70 0.15/0.25 
Carbon-Chromium Steels 
S Mn Si Cr Ni Mo 
0.95/1.10 0.25/0.45 0.20/0.35 1.30/1.60 0.35 max. 0.08 max. 
0.95/1.10 0.25/0.45 0.20/0.35 0.90/1.15 0.35 max. 0.08 max. 
0.95/1.10 0.25/0.45 0.20/0.35 0.40/0.60 0.35 max. 0.08 max. 
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ichining the formed pieces. A Carboloy tool is used to cut the hard metal, while a guide gives th 
parabolic contour. 





Formed Stellite Reflectors for the Navy 


by HENRY G. HORNER 


Supt. Searchlight Reflector Project, 
Chrysler Corp., Detroit. 


‘ Of interest to both design and production engineers is this first-time description of a significant war 
ime innova ion — the use of ultra-hard non-ferrous alloys of the Stellite type for large Navy searchlight 
reflectors and the dttendant development of methods of hot-rolling, hot-forming and finishing. This ar- 
ticle reviews the service requirements, the fabricating and finishing operations and the inspection methods 
involved in this application. —The Editors 


EEKING A METAL to meet a difficult combination Requirements for Navy Reflectors 


of requirements, the United States Navy finally 





w hit upon the heat- and corrosion-resisting Stel- Parabolic reflectors for Navy use were needed in 
lite alloys for reflectors for its searchlights. Several 12-in., 24-in., and 36-in. nominal sizes, the actual 
thousands of the reflectors have been produced in diameters of the discs to be about 11/, in. larger 
these metals, and have been accepted for service. than these dimensions. Service conditions were ex- 
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tremely severe. High resistance to corrosion by salt 
air, salt spray, powder fumes, and sulphur fumes 
was a basic requirement. High reflectivity was also a 
prime icatial. The material was required to be 
non-shattering, so that the shock of gunfire would 
not cause damage, and to be of such a nature that hot 
particles of carbon and copper from the search- 
light electrodes would not cause pitting of the reflect- 
ing surface. Since the reflector must function in close 
proximity to the arc, sometimes for protracted periods 
of time, it must be resistant to oxidation at high 
temperatures. The material was also required to be 
so hard that repeated cleanings would not mar the 
surface. 

Many of the commonly used reflector materials are 
obviously unsuited for such severe service. However, 
trials were made with various metals, plated with 
silver or chromium. The short periods over which 
these reflectors maintained their efficiency prompted 
experiments with the Stellite materials. 

The alloys were found to be free from the pitting 
difficulties of other materials. Particles of electrode 
materials spattered onto the reflectors could be re 
moved by wiping the reflecting surface with a cloth 
soaked in dilute nitric acid. The high operating ten 
peratures caused no scaling of the metal. Sever 
months of outdoor exposure in Washington, D. ¢ 
caused no change in reflectivity. 

While Stellite alloys have been used for mai 
years for cutting tools, for surgical and dental inst 
ments, for small scientific mirrors, and many simi 
purposes, they were never before used in such lar; 
parts requiring forming, machining, and polishin 
The material must first be prepared in sheet for 
then blanked out and dished to roughly parabo! 
shape before machining and polishing. It was decid: 
to use Stellite No. 6 for the 24-in. and 36-in. pic 
and Hastelloy C for the more severely worked 1 
in. reflectors. The No. 6 metal, a cobalt-chromi 
tungsten alloy, is the only one of that series n 

able enough to permit the forming operations 
ap apo composition is given as 55% Co, n 
mum; 33% Cr, maximum; and 6% W, maxin 
The gre sitet malleability of the nickel-base Ha 
loy C was required in the smallest-size reflector 


Fabricating and Polishing Operations 


The casting operations are performed at the Hay: 
Stellite Co. plant at Kokomo, Ind. Slabs are 
about 2 ft. sq. and about 1 in. thick, and are | 
rolled to -sheets of about 3/16 in. in thicknes 
Ingersoll Steel & Disc Co., Newcastle, Ind. Beca 
of the high-temperature hardness of the vagy 
is necessary to heat the material to 2100 F. to make 
it sufficiently plastic for rolling. At this tempera at 
only slightly under the melting point of 232 Fr 
the metal can be rolled out in reductions of tial 
0.025 in. per pass. It must be reheated after each 
pass to maintain the high temperature. 

Discs are blanked from the sheets and pressed to 
2 1 ene ng parabolic form at Struthers-Wells Co 
Warren, Blanking and forming are done hot, the 
pom Bi here being in the same range as for 
rolling. Hard-faced rolls and dies are used in these 
operations. 
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Finishing operations are performed at Bausch & 
omb Co., Rochester; Baker and Co., Newark, N. J., 
nd Chrysler Corp., Detroit. The last named uses 

modification of its superfinishing process, us- 

g equipment designed especially for this 
oject. The blanks are first machined in a 
hman lathe, which cuts off scale, shapes them 

1 cuts them to the correct diameter. A small 
mple is machined in the exact center of the disc 

aid in locating the arc in the finished searchlight. 
nother lathe then takes the finish cuts over the 
ace of the reflector, and gives it the desired para- 
olic form. Carboloy tools and a specially devel- 
ped coolant are used in the machining operations. 
he parabolic form must be maintained with a high 

degree of accuracy, since tests upon the finished 
piece require curvatures correct to 0.0002 in. A 
grinding operation follows turning in the lathe. 

The Chrysler Corp.’s superfinishing process, used 
on their 24-in. reflectors, makes use of an adapta- 
tion of the conventional superfinishing machine. The 
process has been so completely mechanized that un- 
skilled labor can be used almost entirely. About 
80% of the employees in this division are women. 

Following the treatment with fine stones and light 
pressures in the superfinishing machines a further 
polishing treatment is given, using a loose abrasive. 
This abrasive is a very fine optical polishing material. 
The reflectors leave the machine with a mirror finish 
which has not yet been reduced to a measurable 
basis. The surface has zero microinches average 

roughness under a testing machine. 
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Since the beam from the 24-in. searchlight is given 
a range of 23 miles, high reflectance and small di 
vergence are essentials of the reflector. The required 
reflectance is 68 to 70%, with divergence not ex- 
ceeding 14 in. from the nominal size at 20 ft. All 
inspection upon the reflectors is done by light 
measuring or photographic means. 


The focal length is accurately determined and the 
accuracy of parabi lic form is tested by a beam of 
light. 
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Focal point 











Moving source of sight 





The contour of the reflecting surface is checked by 

this white board ruled in squares. Any waviness of 

the lines indicates an inaccuracy of the contour of the 
reflecting surface. 


Inspection Methods 


Testing for accuracy of the entire disc is done by 
placing the reflector before a large board painted 
white and ruled into 1-in. squares, and photograph- 
ing the reflection of the board in the parabolic re- 
flector. The pictures take in about 92 sq. in. of the 
ruled surface. Any waviness of the rulings indicates 
an inaccuracy in the contour of the reflector surface. 
Determinations to 0.0002 in. are possible by this 
method. 

Accuracy of parabolic form is determined by a 
collimation test. This also fixes the divergence of 





the beams from the searchlight. A photographic plate 
is placed at the focal point, 934 in. from the reflec- 
tor, and a source of light essentially a point is moved 
in a straight line vertically before the reflector so that 
it is reflected onto the photographic plate as shown. 
The point on the plate which represents the collima- 
tion of all the rays is required to be not more than 
Yg in. across. This plate becomes a part of the 
permanent record of inspection of each individual 
reflector. The exact focal length of the reflector is 
determined at this time, and marked on the piece. 

In packing and shipping, great care is taken to 
preserve the reflector surface. The piece is placed 
in a waterproof bag, and the whole placed in a spe- 
cially designed cardboard carton. The cartons are 
packed in wooden boxes, two to the box, and wedged 
tightly in place to prevent movement in any direc- 
tion. 

While the reflectivity of Stellite is only about 68 
to 70% throughout the visible spectrum, it has the 
great advantage of maintaining this reflectivity under 
service conditions. The reflectivity of silver is much 
higher — about 95% — but that metal tarnishes 
more readily and, because of its softness, scratches 
more easily if repolished. 

While many details of the proceduré and of the 
exact nature of some of the materials used are re 
garded as secret, the information so far released 
indicates a step forward in the working of ha 
materials which will be adaptable to peacetime pr 
duction. 


The focal point is determined by moving a light vertically in front of the reflector. This also serves to 
check the trueness of the contour. 
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Basic Refractories for the Copper Industry 


Part | 


Much progress has been made during the last 15 
years in the application of basic brick to increase the 
production or improve the economy of copper smelt- 
ing and db yp Soong ta In certain types of fur- 
naces, indeed, basic brick have completely replaced 
silica brick in the construction and maintenance of 
ritical portions. This article describes the develop- 
ment and progressively increasing use of basic refrac- 
‘ories for copper reverberatory furnaces, converters, 
cfining and secondary metal furnaces, with details 
i the comparative performance of various types of 

ick and recommendations as to best design and 

nstruction for maximum brick life. This first in- 
alment covers the reverberatory furnace phase of the 
ibject. —The Editors 


y R. P. HEUER AND A. E. FITZGERALD 


General Refractories Co., Philadelphia 





{HE TREND OF DEVELOPMENTS in refractories for 
4 the copper industry has emphasized three ma- 
7 * jor objectives: To withstand more severe service 
nditions, to increase the operating rate of the fur- 
ces, and to give longer life and less idle furnace 
me for repairs and rebuilding. 
An idle furnace is an expensive furnace. A mod- 
n furnace represents a large capital investment 
id if idle because its production is not needed, 
t is an expense. If idle when production is needed, 
is a still greater expense. These considerations 
make it imperative that the number of furnaces be 
kept to a minimum and the productivity of those 


; available be kept at a maximum. Thus it is important 
that the refractories used in furnace construction give 
long life under high operating rates and severe service 
i conditions. 


Basic Brick Types and Uses 


The first major development in this direction was 
the substitution of a basic refractory such as mag- 
nesite for an acid refractory such as fireclay or silica 
brick. The basic lined converter was an early ex- 
ample. The use of magnesite brick in furnace side- 
walls in place of fireclay or silica brick was another. 
Suydam! has reported developments as of about 
15 yrs. ago. Since that time there have been ex- 
tensive developments in basic refractories. New types 
of basic refractories have been developed. Some of 
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these have been sufficiently superior in properties 
to warrant very extensive use. Furnace operation 
has been improved by increasing production and elim- 
inating idle time and costs have been reduced. 

The only basic brick initially available to the 
copper industry was burned magnesite brick. This 
brick, as its name implies, consists mainly of mag- 
nesia and is bonded by firing in kilns at high tem- 
peratures. Typical raw materials comprise naturally 
occurring magnesium carbonate or magnesium hy- 
drate or the artificially prepared hydrates obtained 
by processing dolomite or seawater. These magnesia 
compounds are dead burned by firing to high tem- 
peratures, driving off volatile materials and producing 
a calcine having 80% or more of magnesia. This 
dead burned magnesite is crushed, ground and 
screened to pre-determine particle size and molded 
into the desired shape. After drying, the shapes are 
fired to high temperature in kilns to produce a hard, 
strong product. 

A radical departure from this procedure was the 
development of the “Ritex Process’ and its full scale 
introduction in 1928. The first product of this 
pee was an unburned magnesite brick as described 

y Fitzgerald?. The new process was characterized 

by the following features: The selection of particle 
sizes for the brick mix using the principle of “gap 
gtain-sizing’’ to obtain the best interfitting of the 
grains, the formation of the brick under very high 
pressure to thoroughly consolidate the sized partti- 
cles and produce dense brick, the bonding of the 
formed brick without kiln firing by the use of chem- 
ical bonding agents. 

This new product gave longer life than burned 
magnesite brick because it spalled less. Fortunately 
its selling price was also lower. As a result, it not 
only displaced burned magnesite for many uses, 
but permitted further elimination of silica and fire- 
clay refractories and provided better furnace opera- 
tion. 

The next important development was the manu- 
facture of an improved brick containing principally 
chromium ore. This work has been described by 
Seil? and Heuer*. A mixture of about 75% chro- 
mium ore and 25% magnesite was used. The bricks 
were made available in both the burned and un- 
burned form. When compared with burned mag- 
nesite brick the new chrome-magnesite products cost 
less, had lower thermal expansion and higher resis- 
tance to spalling. These advantages encouraged the 
use of chrome-magnesite in place of magnesite and 
in the further displacement of silica brick. 
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Another development in the copper industry was 
the extensive use of basic brick encased or clad 
with thin sheet steel on their principal surfaces. 
Metal-encased basic brick had long been used in 
steel melting furnaces where improved spalling re- 
sistance was required. Their use in certain parts of 
copper furnaces has proven very advantageous. The 
steel plates in the joints of the brickwork operate 
to keep the masonry tight because of the expansion 
of the steel upon oxidation. Further, the oxidized 
lates unite with the basic brick forming a tightly 
foaded monolithic mass in which spalls are more 
firmly held in place and the rate of spalling is re- 
duced. 

In the newest type of brick the steel plating is 
an rom i part of the brick. The plates are applied 
to the brick by a special method of molding when 
the brick is formed. Thus the plating is well fitted 
and permanent. Steel clad brick are of the greatest 
value where maximum resistance to spalling is re- 
quired in basic brick. 

More recent developments in basic refractories have 
provided newer types of chrome-magnesite brick in 
which the content of magnesite has been increased 
for specific purposes. In some of these brick the 
finer size particles of chromium are eliminated 
from the mix and in their place fine magnesite par- 
ticles are used. The coarser particles of the brick 
are all chromium ore. The finely grounded magnesite 
particles completely surround and coat the coarse 
chromium particles. Such a brick has many of the 
desirable chemical characteristics of magnesite brick 
which are often lacking in chrome-magnesite brick. 
At the same time the desirable physical characteristics 
of chrome-magnesite brick are retained. 

The methods by which these various basic re- 
fractories are employed in the copper industry can 
best be described by considering the various furnace 
operations in the following groups: Reverberatory 
smelting furnaces, converters, refining furnaces and 
secondary melting furnaces. 


Reverberatory Smelting Furnaces 


There are now in operation on the continent of 
North America 12 large smelting reverberatory fur- 
naces built entirely of magnesite brick. Of these 
12 furnaces to 10 are smelting calcines, 2 are smelt- 
ing raw concentrates. In addition, there are several 
other furnaces in which magnesite brick have been 
substituted for silica in the uptake and front wall so 
that the only remaining silica brick are those in the 
roof. Silica brick were used originally in reverbera- 
tory furnace roof construction because of their in- 
herent ability to remain volume stable and rigid at 
high temperature and under heavy pressure. Thus 
they were ideally suited for the construction of simple 
sprung arches in the very wide span common to 
smelting furnaces. 

On the other hand, silica brick are acid and are 
readily attacked and worn away by the basic fluxes 
developed in the smelting operation. The fluxes are 
mainly the oxides of iron and copper, although the 
oxides of calcium and magnesium are occasionally 





resent in sufficient amount to cause real trouble. 
These fluxes come from the furnace charge and the 
fuel ash. They make contact with the brickwork 
in the form of dust developed during charging and 
smelting. ‘The rate at which the silica brick wear 
out increases with the amount and basicity of the 
dusts coming in contact with the brick and the tem- 
perature of the brick. 

The amount of fluxes coming in contact with the 
brickwork is a function of the character of the charge, 
the method of charging, the rate of charging and the 
amount of fuel fired in the case of a fuel ash carrying 
a great quantity of flux. If the charge is dry 
and finely divided, more dust is created than if it 
is wet and coarse. The greater the amount charged, 
the greater the dust potential. Over a period of years 
the charge has become finer with the introduction of 
new milling methods, the amount charged has in. 
creased in the drive for faster production, and the 
life of silica brick roofs has generally declined. 

The silica brick roofs most commonly used are 
20 in. thick. When worn out the usual practice is | 
shut the furnace down, knock in the worn out roo! 
remove the old brick from the furnace and put « 
a new roof. This entailed loss of production, lab 
for cleaning out the furnace, labor and materials | 
the new construction, cost of fuel to bring the furn 
back, and the general expenses and damage to 
balance of the furnace incidental to intermittent « 
eration. 

As long as this was necessary only once ev 
300 to 400 days, it did not cause too much conce: 
However, as operating conditions changed and p: 
duction rates were increased, the life of a silica br: 
roof became shorter, and instead of lasting 300 
400 days, the roof lasted only about 100 days, 
even less. Various steps were taken to incfease 
life, or at least eliminate the shutdowns. The ad 
tion of wet charging eliminated some of the 
and increased the roof life. Honeyman® has descri’ 
an increase from 90 days to 180 to 270 days. 

Wagstaff has described the method of gun fe 
ing calcines and thereby reducing the dust brou 
in contact with the silica roof. This method of fee 
ing, used under the conditions described, increased 
the life from 80 to 100 days to approximately 20 
days. 


Severe Service Reverberatory Refractories 


These improvements in roof life have been sut- 
ficient to the needs in many cases. However, in at 
least one instance the operating conditions were 
such that the roof life, even with wet charging, ul- 
timately got back to 90 to 100 days. Again there 
was the ever present desire for still longer roof 
life even in spite of higher operating rates. The 
use of two silica roofs, one superimposed on the 
other, making 40 in. thickness in all, increased the 
life before replacement from 175 to 200 days to 
350 days under the conditions tried. This eliminated 
one shut-down and helped tremendously. However, 
all these improvements left something to be desired 
for the severe operation and further approaches to 
the problem have evolved. 


METALS AND ALLOYS 








eT ipaitie es 


One method has been to continue the use of silica 
brick as the roof refractory and to supplement it 
with improved methods of maintenance. The other 
method recognized the silica brick’s inherent inabili- 
ty to resist OE at high temperatures and discard- 
ed it entirely by substituting magnesite brick in its 
place. W here the silica brick is retained as the root 
refractory, the brick which is worn away is replaced 
by spraying with a highly siliceous mixture compar- 


ible in composition to the original silica brick. 


A typical exterior view of a suspended basic roof. 


Shutdowns for repairs are avoided by applying 
the mixture without taking the fuel off the furnace. 
One such method is described by Winkler, Mooney, 
Kuzell and Mounts’. It is reported that this meth- 
od of roof maintenance used in combination with 
gun feeding and a double silica roof kept one fur 
nace in operation for nearly 4 yr. 








The roof construction wherein the silica brick is 
discarded and replaced by magnesite brick is the re- 
sult of at least 15 yr. of detailed experiment. The 
progress up to the end of 1938 has been reported by 
Boggs and Anderson*, Ambrose®, Boggs, Anderson 
and Stevens'®. The first use of magnesite brick was 
as shoulders in the smelting zone. These shoulders 
extended 36 to 48 in. out from the skewback on 
each side of the furnace and surrounded the charge 
holes. 

At Noranda Mines this use of magnesite brick, 
when smelting 900 tons per day, increased the roof 
life from 100 to 140 days, or 40%. At Hudson Bay 
Mining & Smelting a similar use of magnesite brick 
increased the life from 60 to 75 days to 95 days, 
or an average of approximately 40%. In both cases 
the failure ultimately occurred in the silica brick 
and the condition of the magnesite brick at the time 
of the silica brick failure indicated that magnesite 
brick would last much longer than silica. A trial 
arch 15 in. thick was built entirely of magnesite 
and failed in 37 days due to structural weaknesses. 

In 1932 the first suspended magnesite arch was 
installed at Hudson Bay Mining & Smelting Co. The 
novel’ features of this roof included the use of 
unburned magnesite brick and thin steel plates in the 
joints. As reported, this roof was a success from the 
start. On the initial run the life was increased from 
95 to 386 days and the idea of discarding silica 
and substituting the chemically bonded magnesite 
was proven sound and practical. 

During the last 10 yr. the suspended magnesite 
construction has become standard for use not only 
in the smelting zone but the rest of the roof as well. 
The furnace design has been simplified and refined. 
Continuous maintenance has been developed, there- 
by eliminating shutdowns. Maintenance labor has 
been reduced to a minimum. Considerably higher 
smelting rates have been attained and refractory costs 
have been reduced. Fig. 1 is a typical exterior view 
of a suspended basic roof. 


Fast Smelting at Low Cost 


With the use of suspended magnesite roofs very 
high sinelting rates are safely maintained at very 
low cost. Furnaces on calcine charge are regularly 
smelting 1400 to 1600 tons of new metal bearing 
materials per furnace per day. One plant survey 
as of April, 1943, shows the following: “Since using 
complete suspended magnesite roofs and smelting 
at a rate of 1495 tons per day, the amount of brick 
used is only 1/12 that required for silica brick at a 
smelting rate of 1220 tons per day. On comparable 
rate of smelting it is estimated the amount of brick 
is only 1/16 that which would be required for silica.” 
The actual cost per ton of charge smelted of suspend- 
ed magnesite roofs has been considerably less than 
had been the case with silica. One basic roof has 
been operating since 1940 with no shutdown for 
roof repairs. 

While absolutely comparative data are lacking for 
suspended magnesite roofs versus continuously 
maintained sprung silica roofs for all type operations, 
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a few observations can be made on the experience 
to date. It was thought originally that suspended 
magnesite roofs would not be economical unless the 
life of the silica roof was considerably less than 
100 days. This would nominally limit the use of 
the suspended magnesite to smelting zone roe. 
but this has not been true. The suspended mag- 
nesite has displaced the silica even outside the smelt- 
ing zone where the life in silica was regularly much 
more than 100 days. In one plant continuous main- 
tenance of a silica roof by spraying was tried, but a 
subsequent trial of suspended magnesite found the 
latter preferable. In still another instance suspended 
magnesite has been found preferable to silica in 
smelting raw concentrates. 

The initial installations of basic roofs were made 
in the smelting zones of reverberatory furnaces. 
From this beginning the installations were extend- 
ed to cover the full furnace roof. In addition, the 
uptakes and front walls were made of basic refractory. 
At least 17 furnaces are now operating with basic 
uptakes and front walls. In some of these furnaces 
the main arch is still silica brick. Six of these fur- 
maces are smelting wet concentrates, the balance 
calcines. 

Concurrent with the use of basic brick in the 
roofs, a more extensive use of basic refractories is 
also being made in sidewalls and crucibles of smelt- 
ing reverberatories, presumably due to higher smelt- 
ing rates, higher furnace temperatures and longer 
campaigns. For this type of work the unburned 
magnesite brick is the most widely used. 

The majority of side charged furnaces are now 
constructed with basic sidewalls. Some furnaces are 
still constructed with silica -sidewalls but this type 
of construction is largely confined to those furnaces 
which run at moderate smelting rates where the tem 
peratures and slagging conditions are not too severe 
In those furnaces where side charging is not usec 
silica brick are sometimes retained at the slag line 
and upper sidewalls. In such cases it is necessary 
to protect the brick at the slag line with externa! 
water cooling in order to maintain good operation. 

(To be continued) 
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FABRICATING AND FINISHING 


The New M-1 Soldier's Helmet 


—A Pictorial Description 


TERANS WHO SWEATED and cursed in the 
enches of the last war have nothing but praise 
r something they never had — the Army’s new 
soldier's helmet, now standard personal combat 
gear for all Uncle Sam’s fighting men. The old- 
rs remember with a shudder two things about 
brimmed steel hemispheres they wore into the 
es of 1917-1918 — their often devastating ina- 

y to remain in a neat, comfortable or non-obstruc- 

position atop the head for more than a few min- 
without strangling the wearer, and the complete 
of protection they afforded against shrapnel or 
ts striking the head, jaw or neck below the level 

of one’s ears. The thodern American military hel- 
is a tremendous improvement in both these re- 
ts. 

[he new helmet, in the first place is designed to 
cover the head entirely, except for the face, and in 
addition to protect much of the neck (especially 
the highly vulnerable base of the, skull). Also, 
its size and shape are such that it readily fits any 
head and without constant shifting. The helmets 
are now made in two parts — a plastic inside com- 
ponent, light, durable and sufficiently protective for 
behind-the-lines wear, and an outer Hadfield man- 
ganese steel helmet that is conveniently slipped over 
the plastic liner when entering a combat zone. 

Many engineering problems had to be solved in 
developing and manufacturing the new steel helmet. 
The draw of course is deeper than in preceding 
models and the steel work-hardens exceedingly fast. 
Welding, cleaning, painting, cork impregnation and 
inspection operations also had to be set up. The 
pictures that follow give some idea of these and 
other steps in the manufacture and assembly of the 
new helmet. —H. A. K. 





























Our story properly starts at of all places Neu 
York’s Metropolitan Museum of Art, in whose work 
shop the Army found the personnel, knowledge of 
armoring, tools and inspiration needed to develop neu 
personal armor such as a helmet. Ancient armorers’ 
tools are shown here in use shaping patterns in soft 
Swedish iron at the museum. The same anvils, bell 
ing hammers, planishing hammers, drawing hammers, 
shears and mallets that were used hundreds of years 
ago give the desired shape. At the right is Stephen 
Grancsay, curator of arms and armor for the mus 
and technical consultant in the Ordnance Dept 


(Wide World photo) 
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trims the bowl of the pattern for 
helmet with a modern pattern shears. (Wide World photo) 


Heinrich, armorer of the seated eg Museum of Art, 


1e now shifts to the McCord Radiator & Mfg. 
vou, WwPro produce the helmets. Before the 
: - , > j : 
can be formed from sheet metal, dies and 
must be designed and manufactured. This 
> mills a section OT the punch that later form f 


j : J : . ; 
helmet to shabe in a drawing press. 
i rs) 
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Grinding and polishing of the die, hold-down ring 
and punch, used for forming the M-1 helmet are 
important preliminary operations. 
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the actual fabricating stage, round flat sheets 
ladfield manganese steel arrive from the steel 
and are placed under a giant press, two at a 
the complete forming: being. accomplished in 
raw, under the high-carbon cobalt steel dies. A 
punch works through a hold-down ring into a 
Irregular edges are trimmed off by a smallet 


press. 


tainless steel ea ging, cut to proper length, is 


welded to the edge of the helmet, as are two 
for chin strap attachments. A conveyor then 
‘ the helmets through a phosphoric acid-alcohol 
ng bath and rinse to prepare for painting. 
zens of the finished steel parts of the belmet are 
rographically inspected in the laboratory 


The drawn and trimmed helmets travel on a conveyor 

through a spray washer while pieces of edging are 

simultaneously made from stainless steel strips in a 
forming machine. 


Conveyors carry the helmets past synchronized | 

{pray eousdes and the helmets revolve so aa 

olive drab pigment will cover them uniformly. 

paint for the exterior is mixed with cork particle 

for resisting light glare and dulling metallic sounds 
when in service. 


The paint is dried under 73 infra-red lamps as the 
conveyor carries the helmets through an oven. After 
this operation the chin straps, m ide of a fabric belt- 


ing material, are stitched on with sewing machines 
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but still you wouldn’t be able to 
these helmets are plastic actually the 
lastic liners, made at a Westinghouse plant. They 
we the inside halves of the Army's new two-part, 
double-purpose helmet. Made of tough plastic, they 
ive comfortable and sufficient for behind-the-lines 

1) The outer steel shell J slipped on for front. 


j sl > j q > . > > ’ | 
mbat. Here the plasti halves are being given 
o <> 


ok closely 


; 
; ; 


I] nal ins pe [707 if yy ‘tde W ¢ rld ph oto) 


Government inspectors examine the steel helmets at 


the McCord plant. (Associated Press photo) 


Ready for action! Assembled pieces are lined at the Long Island plant of I. Miller & Sons, Inc. or at ti 
blant of the Hawley Products Co., St. Charles, Ill, At this point they fit any head and are able to tu) 
aside a 45 cal. bullet of a pistol fired at 20 yards. (Wide World photo) 





Stress Corrosion of Cast lrons 


By R. F. HEHEMANN, D. A. SHEPARD and L. THOMASSEN 


Dept. of Chemical and Metallurgical Engineering, 
Univ. of Michigan, Ann Arbor, Mich. 


Although gray cast irons and austenitic cast irons 
are widely used in chemical plant equipment for han- 
dling hot concentrated caustic solutions, virtually no 
data have been published on their resistance to stress 

rrosion that might assist the equipment designer or 
materials engineer in appraising their suitabilities. 
Such data are now offered in this article, which re- 
veals, among other things, that malleable iron cast- 
ings possess unexpectedly good resistance to stress 

orrosion. —The Editors. 


“M8 TE EFFECT OF STRESS CORROSION on boiler steels, 
| as revealed by intercrystalline cracking, has been 
E extensively investigated by Straub,’ Schroeder and 

Berk,?-*-* and many others. In general these investi- 
tors found that the failures were caused by hot con- 
entrated caustic solutions acting on highly stressed 

1. It is generally believed that stresses above the 
yield point, that is, in the range of plastic deforma- 
ns, are required to produce stress corrosion failures. 
ilar failures of stainless steel have been reported 
loyt and Scheil5 and by Hodge and Miller®. 
\ review of the literature failed to disclose any 
ata on the susceptibility of austenitic cast irons and 
gray cast irons to stress corrosion phenomena, al- 
though such materials are used extensively in modern 
process industries equipment for handling hot con- 
centrated caustic solutions. It is an objective of the 
present investigation to determine the stress corro- 
sion characteristics of cast irons with special empha- 
sis On the effects of strain in both the elastic and 
plastic regions. A flexure test was chosen because it 
is this type of failure that generally occurs under 
service conditions. 


The Apparatus 


Fig. 1 shows a sectional view of the apparatus. 
The cantilever test specimen (A) in this illustration 
has a critical section of approximately 1/y in. sq., and 
it is arranged to receive an autoclave. The specimen 
is stressed by tightening the set screw at the left (B) 
thus applying tension to the weigh-bar wire (C). 
The applied load is read from the Ames dial gage 
(D), each 0.001 in. extension of the weigh-bar wire 
is equivalent to 81/, Ibs. The method of stressing 
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the specimen is such as to give immediate indication 
of the effects of stress corrosion by relaxation of the 
load. 

The autoclave (E) was made of Monel metal to re- 
sist corrosion from the caustic solutions. A small 
amount of white lead was applied to the male threads 
on the end caps of the autoclave to prevent seizing 
of the threads when assembling. Care was exercised 
that none of the white lead got into the chamber 
since this would have acted as an accelerator in the 
stress corrosion tests, as shown by Schroeder and 
Berk.? 

A furnace was placed around the autoclave. The 
temperature was controlled by a thermocouple in the 
winding of the furnace. A controller of the Hoskins 
type with a separate relay attachment was used with 
suitable resistances to maintain the temperature in- 
side the autoclave at 270 deg. F. + 5 deg. 

The relaxation curves for tests of short duration 
were determined very closely, but the time of final 
failure for tests of long duration was determined by 
stopping a clock. The moving arm of the Ames in- 
dicator closed an electrical circuit when the load had 
relaxed to a dial reading of 0.001 in. This operated 
a magnetic relay by means of a battery thus opening 
the 110-volt circuit and stopping the clock. 


Materials 


fests were made on an austenitic cast iron having 
a tensile strength of 29,400 lbs. per sq. in. and a 
nominal analysis of 1.5 Cr and 18 per cent Ni; an 
A.S.T.M. specification A48-36 class No. 25 gray cast 
iron; and an A.S.T.M. Specification A47-33 grade 
35018 air furnace malleable iron. The test bars were 
cast vertically in dry sand molds and showed normal 
microstructures. The critical section of the test bar is 
at a moment arm of 7 in. from the point of applica- 
tion of the load. The critical section of the test bar 
was not machine finished since it was decided to 
simulate service conditions. 

All tests were run with a 50. per cent solution of 
sodium hydroxide (NaOH) at a temperature of 
270 deg. F. With few exceptions the specimens were 
pre-stressed to determine the tensile strain. The auto- 
clave was then placed on the test specimen and stress 
corrosion conditions established. 

















Fig. 1. The stress corrosion device or apparatus. 


Results 


The stress corrosion test results are shown in the 
table. The transverse stresses given in this table are 
based on the beam formula. Values thus determined 
do not represent true stresses and are given for pur- 
poses of comparison only. The tensile strains shown 
were determined by plotting the strains observed in 
a separate test piece against the transverse stresses 
for a 6.5-in. moment arm, the distance from the 
point of load application to the mid point of the ex- 
tensometer gage length. The strain at the 7-in. mo- 
ment arm, the critical section, is then read from the 
transverse stress for this moment arm, see Fig. 2. 
The tensile stresses given in the table were determined 
by reading the stresses from the tensile stress-strain 
curve of Fig. 2, at tensile strains corresponding to 
values determined in the transverse tests. 

A log-log plot of stress against time to fracture 
for the austenitic cast iron is presented in Fig. 3. The 
upper curve represents the stresses as calculated from 
the beam formula, the lower curve represents tensile 
stresses as determined above. Fig. 4 shows a photo- 
macrogtaph of a broken test specimen. Fig. 5 to 7 
show photomicrographs of the austenitic iron after 
corrosion has taken place. 


Engineering Significance of the Results 


The elastic properties of the materials were ‘e- 
termined as the preliminary tests since stresses ex- 
ceeding the yield point generally are considered a 
necessary condition in caustic embrittlement fail- 


ures.+7 In a flexure test however only the outer 
surface is highly stressed. The yielding of the sur- 
face layer is masked by the load carrying capacity of 
the underlying material which is still within the elastic 
range of strain.® . 
The effect of this apparent change in yield pom 
may be seen from the results of test No. 8 of the 
Table. Test No. 8 on austenitic cast iron was con- 
ducted at a transverse stress of 14,650 Ibs. per sq. in. 
and failed in 194.1 hrs. The flexure test curve shown 
in Fig. 2 shows very little. plastic strain at this stress. 
However, the tensile test curve indicates that a small 
amount of plastic strain has actually taken place. Figs. 
6 to 8 show photomicrographs of the sample from 
test No. 8.° In Fig. 6, the microstructure is not very 
much changed from the original structure. A frac- 
ture has started as shown by the arrows and is com- 
posed of a family of interlocking cracks. It can be 
seen that these cracks follow the graphite flakes and 
the carbides. These conditions are: brought out in 
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Fig. 4. Failure produced in test No. 2. 

























Fig. 5. Fracture of test No. 8 showing the fracture 
following the graphite flakes and carbides with nu- 
merous incipient cracks. Electrolytically etched. 100X. 


Fig. 2. Correlation of flexure and tensile tests. 


gs. 7 and 8. Although it was impossible to de- 
lop an etching technique that would reveal the 
ain boundaries, the numerous small cracks of Fig. 
indicate that an intergranular attack had taken 
ace. 
Another important consideration in stress corrosion 
‘oblems is the effect of prior working. The effect 
pre-stressing on austenitic iron may be seen from 
ts Nos. 1 and 3. Test No. 1, pre-stressed to 44,- 
50 Ibs. per sq. in., heated for 5 hrs. with no active 
ad applied, failed in one minute upon the reapplica- 
n of this stress; whereas, test No. 3, which was 
heated for 5 hrs. in the unstressed condition, required 
52 min. to fail when stressed to 41,000 Ibs. per sq. 
in. Fig. 6. Test No. 8 showing the many incipient cracks 
_ Fig. 3 is a log-log plot of stress against time to present. Unetched. 500X. 
fracture for austenitic cast iron. The upper curve 
shows the transverse stress as determined by the beam 
tormula and the lower curve shows the tensile stress 
in the outer fiber. The break in the curves at the 
12-hr. period would indicate that there was an in- 
crease in corrosion rate for tests of longer duration. 
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Fre. 3. Stress corrosion tests om austenitic cast irons. 
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Fig. 7. Test No. 8 showing the attack on the carbides. 
Electrolytically etched. 1000X. 


Another break, causing a decrease in corrosion rate, 
may be anticipated at stresses below the true elastic 
limit. Unfortunately limitations in time precluded 
carrying test No. 9 to failure and running additional 
tests at still lower stresses. Unless another break 
does occur, Fig. 4 shows that the safe working stress 
for austenitic cast iron is very low. 


Gray Iron and Malleable 


In the tests on gray cast iron no incipient cracks 
were visible under the microscope. That stress cor- 
rosion had taken place however may be seen from 
the failure produced in test No. 10 and the relaxa- 
tion of the load in test No. 11. Evidences of attack 
were found in the dendritic areas at the surface. The 
corrosion has taken place in the ferrite surrounding 
the graphite in these areas. 

From the results of test No. 12, the only test made 
on malleable iron, it would appear that this iron was 
entirely free from stress corrosion at this stress be- 
cause no relaxation of load occurred. While the 
flexure test stress-strain curve, Fig. 2, shows that the 
stress applied in the stress corrosion test is below the 
elastic fait. the tensile test stress-strain curve indi- 
cates that some plastic strain had taken place. Metal- 
lographic examination failed to disclosed any incipi- 
ent cracks. However, surface corrosion products 
similar to those found on gray iron were also observed 
on the malleable iron specimen. 

In the tests on both gray cast iron and malleable 
iron, considerable general corrosion took place. The 
liquid coming from the autoclave at the conclusion 
of a test was always very dark and contained a heavy 
black precipitate. The gray iron specimens had a 
very black film on the surface which could not be 
wiped off. The malleable iron specimen had a simi- 
lar black film which was easily wiped off. The liquid 
from the austenitic iron tests was only slightly dis- 
colored and contained no precipitate. The surfaces 
of the austenitic iron specimens were not discolored. 


Comparing the three classes of materials at a trans- 
verse stress of approximately 40,000 Ibs. per sq. in., 
it will be noted that austenitic cast iron, tests Nos. 
3 and 4, failed in 1 to 3 hrs.; that gray cast iron, 
test No. 10, failed in 4.3 hrs.; and that malleable 
iron, test No. 12, was unaffected after 330.5 hrs. ex- 
posure. In this comparison austenitic cast iron and 
gtay iron are approximately equal. 

While the stresses were approximately equal in all 
of these tests, it will be note that the strains varied 
from 0.0016 in. for malleable iron to 0.0085 in. for 
austenitic cast iron. Ata stress of approximately 23,- 
000 Ibs. per sq. in., gray cast iron shows a marked 
superiority over austenitic cast iron, as in tests Nos. 
7 and 11. In these two tests the strains are equal. 

Oddly enough the more corrosion resistant auste- 
nitic cast iron made the poorest showing in the stress 
corrosion test. Gray cast iron and particularly mallea- 
able iron were very much more resistant to the em- 
brittlement attack, as shown in the Table, although 
these materials are not nearly so resistant to general 
corrosion. 


Conclusions 


Although the tests were not as extensive as might 
be desired, nevertheless, several conclusions seem to be 
justified : 

(1) The ductility of the austenitic cast iron, a de 
sirable characteristic under normal service conditions, 
cannot be utilized under stress corrosion conditions 
Austenitic cast iron must be considered as a brittle 
material in design work for applications under stress 
corrosion conditions. 

(2) Under stress corrosion conditions a single ap- 
plication of overstress will materially shorten the life 
of equipmens. 

(3) There are strong indications that, even unde: 
very low stresses, failures may be expected. This 
refers not only to the general state of stress, but also 
to points of stress concentration. Under stress cor 
rosion conditions greater care in minimizing stress 
concentrations is of prime importance, since the duc 
tility of the material cannot be relied upon to re 
distribute the stresses. 

(4) Where contamination of chemicals by corro- 
sion products of gray cast iron and malleable iron are 
not objectionable, these materials offer greater free- 
dom from cracking. 
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the dim and wasteful past men worked with their 
uscles. Modern methods engineering provides power 


hammers to do the job faster and better. 


ACK IN THE PEACEFUL DAYS of 1938 a group of 
sales engineers sat about a table. They repre- 
sented makers of ball bearings, die castings, to 

fgings, conveyor belts and machine tools. They were 
king about the problems which an automobile com- 
ny would have in trying to change a car model in 
ily two years of retooling instead of the usual two 
d one half. And they were agreeing that methods 
igineering, as practiced by Ford, Westinghouse, Gen- 
ral Electric and a few others, might some day reduce 
the average “change over time’’ of big factories to only 
one and one-half years. 

_ Late in 1943 the Bullard Company changed over 
trom machine tool making to the drastically different 
production of naval engines in a matter of weeks; Pull- 

man Standard—peacetime maker of railroad freight and 

passenger cars—converted from army tanks to light field 
pieces in only one week; United States Rubber switched 

a factory from artillery making to that of rubber tires in 

only five days; Pratt & Whitney took a large area of 

oor space away from that assigned to producing com- 
paratively simple lathes and turned it over to highly 
complex die sinker making almost without losing a day. 

All over the United States factories are converting 





‘rom one war product to another or to civilian goods 
production, and are doing it in days as contrasted to 
the months that would have been needed in the pre- 
war years. They are able to do this because methods 


engineering has come into its own. 
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Methods Engineering 
in the Metal 
Industries 


hy EDWIN LAIRD CADY 


Just as conversion to war production required the 
application of modern knowledge of rapid retooling 
and the selection of metal-working processes that saved 
time, materials and manpower, so also will the control 
of methods profoundly influence the speed and eff- 
ciency of reconversion in the transition and post-war 
periods. This is “methods engineering” and in this 
article Mr Cady describes some noteworthy ex amples 
of its applications in the metal industries in recent 
months. —T he Edttors. 





The Function of Methods Engineering 


Methods engineering is a technique of somewhat 
strange ancestry. It has mass production as its grand- 
father but its immediate parentage is found in the 
variations of standard products and the special ma- 
chines and devices which everybody had to make to 
keep alive in the late depression. To get out these 
“specials,” tools had to be found or created for non- 
standard operations without waiting long weeks for 
tool rooms to evolve them or going to great costs to 
buy them. The product had to be made at the low cost 
possible only by sending it down the regular a seai 
tion line instead of creating it in one spot as a designer 
might build an experimental model, operations to be 
performed on only a few parts had to be so broken 
down that unskilled or semi-skilled labor could per- 
form them. Skilled labor, ingenious enough to perform 
complex operations, was too costly and was not avail- 
able anyway. Costs had to be worked out so finely that 
the comptroller became as familiar a figure at engtneer- 
ing a prawns as the tool engineer. 

Obviously, all this could not be done unless every- 
body who was to work on the special product or to 
supply materials for it was permitted to contribute his 
bit of ‘know how.’’ Coordinating all these ideas and 
synthesizing them into methods was the methods en 
gineer. His job was to act as coordinator of a “share 
the-thinking’’ program. 
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Modern hydraulic press methods perform in two minutes a sheet metal deep-drawine 


operation which formerly took two hours. (Courtesy: The Hydraulic Press Mfg. Co.) 


A recent example of how this functions is that of the 
casting for an engine. The main problem was that of 
floor space at the engine plant. Tentative methods 
proposals called for 20 broaching machines to broach- 
finish recesses in the castings, and some 40 lathes for 
rough and finished machining, in addition to the space 
needed for materials handling, scrap disposal, storage 
of work in process, and the like. 

A methods conference was called. Present were en- 
gineers of the foundry, the broaching machine maker, 
materials handling equipment makers, and the sales 
agency which handles the desired lathes. 

The broaching machine makers first proposed that, 
with a slightly different alloy in the castings, the 
broaching might be done with much less removal of 
stock in the preliminary machining than originally in- 
tended. The foundrymen countered that they could 
make the castings to be broached from the rough with 
no preliminary machining of the recesses. The objec- 
tion here was that the recesses in the castings might 
not be well enough in alignment with the control sur- 
faces in reference to which the broaching had to be 
accurate. 

The lathe men suggested that preliminary machin- 
ing, especially of the control surfaces, be done at the 
foundry and be followed by checkings of the align- 
ments of the recesses before the castings were shipped. 
These ideas were combined, with the result that only 
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four broaching machines and a few lathes were need 
at the engine plant, the bulk of the scrap was remo 
at the foundry and nearly all defective castings 
covered while still there, thus greatly reducing 
scrap disposal cost; and the general floor space 


materials handling equipment needs were minimi: 


The “Combined Operations’ Touch 


Methods engineering constantly takes into acco 
the fact that a very small change in ome process may 
have far reaching effects upon others. Thus the fo: 
man of a grinding department, announcing that he hac 
found a mew type of wheel which would reduce }) 
20% the time needed for a surface grinding operation, 
thought he was merely helping out the personnel de- 
partment by cutting down the amount of overtime 
which was leading to absenteeism in his department. 
But at the next methods conference the foreman of the 
screw machine room said that if this higher grinding 
speed could be used to compensate for his working to 
0.002 in. coarser limits and thus leaving more stock 
to be ground off, he could get rid of a bottleneck at 
his automatics. 

The heat-treating supervisor added that this extra 
stock to allow slightly warped parts to be ground true 
would cut down on the rejections which were bother- 
ing his department. The metallurgical engineer added 
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that with the heat-treating problems mitigated, a steel 
of lower alloy might be used, thus eliminating some 
of the procurement problems. In the end the grinding 
department foreman found his men working just as 
long hours as before, but with his faster-cutting wheels 
resulting in far greater production savings than could 
be made in his department alone. 
Incidents like these have led many a factory to set up 
a special “methods council,” with no change being 
ermitted in methods until the council has reviewed it. 
Companies like the wise old Thomas A. Edison In- 
dustries carry this se so far that the testing of 
many products used along the production lines is not 
left in the hands of department supervisors. The com- 
pany knows, for example, that a change in the strength 
of the solution used in a metal parts cleaning tank 
might materially increase the speed at which the clean- 
ing is done but have a highly adverse effect in the paint- 
ing and finishing room. Crews of men under the con- 
trol of the chemical laboratory and other central de- 
partments patrol the plant, make routine tests, and 
ep all such products within specified limits. The re- 
it is to control whole sequences of production as if 
h were the sole sequence in use in the plant, al- 
ugh many varied sequences may cross each other's 
1s or may be briefly merged in such departments as 
plating room. 
ine of the principal functions of the methods en- 
er is to combine operations for greater effective- 
In the Intertype Corp. plant, when an automatic 
) be set up to work on a given size and type of bar 
k—say 2-in. round cold rolled steel—the parts in- 
ory of the company is reviewed to find any parts 
le of that stock which may be approaching their 
inventory quantities. Once set up, the machine 
s all the 2-in. stock parts that are needed, no matter 
it the item. The result is a great overall saving in 
ip time and costs, and in the use of low cost auto- 
methods for parts runs which otherwise would 
ire hand lathe operations. 
imilar to the combining of operations is the finding 
| listing of secondary purposes for tools. In an auto- 
ile body building plant every portable electric and 
er powered tool is listed for its original purpose 
vhich requires highest speeds and accuracies of oper- 
rion, then for secondary uses in the hands of mainte- 
ince gangs or for slower production operations. The 
sult is to make available power tools and methods 
which never would be had if brand new tools were 
needed. Great ingenuity is displayed; old electric drills 
are used to operate temporary hoists as booster motors 
to get heavily loaded tumbling barrels up to speed, 
and the like. Naturally this inventiveness is not the 
property of just one mind; the methods engineer re- 
ceives requests for the application of power to various 
tasks, keeps a list of them, makes ol portable power 
tools available along with other discarded motors. 
The methods council records are important. Special 
records are kept of all products tested. In the olden 
days, if a cutting oil were to be tried, the foreman of 
the milling machine department might say that he liked 
it or did not like it, and that would be that. Now a 
Connerly detailed record is kept of just how that 
product behaved; some property it displayed might be 
vitally important to the working out of a brand new 
machining sequence, 
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Human Engineering 


The methods council has its effect upon human en- 
gineering too. With some 100,000 men being given 
medical discharges from the armed forces every month 
—many of them crippled or otherwise weakened by 
the services—this is important. 

In one plant, men who have lost an arm, a leg or 
otherwise are handicapped, are assigned to the per- 
sonnel department. These men learn the methods en- 
gineering scheme of their company from end to end 
of the plant. Other handicapped men, being inter- 
viewed by them, gain confidence. Then jobs are shifted 
about, special hoists are rigged, push-button control 
stations are shifted om machines, until a task which the 
war-crippled man can run is ready for him. 

This employment of the war-handicapped is not a 
charitable nor solely a patriotic gesture. Experience has 

roved that such men are loyal, steady and hard work- 
ing. ... “They see the necessity of a full day of produc- 
tion more clearly than some of their fellows,” a plant 
manager expressed it. Similarly, the X-raying of 1,000 
workers in a machine shop disclosed 23 cases of ar- 
rested tuberculosis. The methods council studied the 
records of these men, found them to be among the 
steadiest and most willing of the entire payroll. The 
same methods engineering which could make opera- 
tions involving the handling of heavy weights prac- 


Pins stacked for nitriding. The method of loading the 

furnace saves time in the furnace, boosts production and 

adds to controlability of the heat treating. (Courtesy: 
Lindberg Engineering Co.) 
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tical for women employees, could see to it that these 
men put their abilities to work without performing 
any of the hard physical labor that would injure them. 

Dermatitis in its various forms was a scourge in the 
last war. No remedy was found for it, other than to 

ut disinfectants in the cutting oil from which most 
infections came, and to grant “‘sick leave’ to men badly 
infected. 

In this war dermatitis is far more of a threat, for 
many machines pump their oil from a single tank and 
one infected man can spread infection to many others, 
whereas formerly each machine had its individual 
sump or tank of oil and the chances of infection spread- 
ing from machine to machine were less. But methods 
engineering turned to the industrial physician for help. 
He in turn went to the cosmetics industry for protec- 
tive creams, to the safety clothing designers for gloves 
and garments, and to the laboratory for new tech- 
niques in sterilization and control. At the same time, 
skin types were studied; some persons, notably red 
heads, have ultra sensitive skins and are far more liable 
to infection than deep brunettes. 

Step by step, methods through whole plants were 
adjusted for dermatitis control. Parts cleaning solu- 
tions were changed, men found especially sensitive 
were shifted to jobs in which their skins did not come 
into contact with oils, splashing by various machines 
was stopped by the 6 ar te of shields, and so on. 
As a result, some medical departments which formerly 
had dermatitis as major problems, now almost never 
see a case. 


1148 


Methods Engineering and Product Design 


The methods council has its part in special develop- 
ments and in product design, too. 

Recently a shipyard was told of the need of a special 
crankshaft for the experimental model of a Diesel 
engine. Development work on the engine threatened 
to be held up, had the necessary forging could not be 
obtained, and only slow equipment was available in 
the experimental department to finish the bearing sur- 
faces. But when the problem was put up to the meth- 
ods council, a steel billet of the proper analysis was 
found available. Flame cutting was used to cut the 
rough crankshaft form from this billet. And while the 
flame cutting procedure was being laid out for the 
guidance of the machine operator, the methods engi- 
neer discussed secondary operations with the super- 
visors of machining and grinding departments. 

These men pointed out that with the changes of a 
few minor details this shaft would have much the same 
control surfaces as some of their regular ones, and that 
by using only their most experienced machine oper- 
ators they could turn it out in much less time than if 
it were to be wholly machined in the experimental de- 
partment. As a result, with design changes entirel; 
satisfactory to the experimental engineer, the methods 
engineer worked out a plan by which the shaft wen 
down the regular production line with only a few ope: 
ations on it assigned to the tool room, and was finishe: 
within a few hours of delivery of the flame-cut roug! 
form instead of taking several weeks or more. 

In more and more cases the methods engineer work 
closely with the experimental and development depart 
ments, and takes new product problems up with th 
methods council. This is an entirely different procedur 
from the old fashioned way of having brand nev 
products dumped into the methods engineer’s lap, ther 
having him call for revisions until he had somethin 
which the plant could produce—classic examples « 
which are found in the multitudes of “special” aut 
mobile engines which were changed and changed aga 
to lower their- production costs until they final! 
emerged as ordinary L-head types. 

When production methods are evolved right alor 
with was Ms designs, the machine part which is to 
costly to produce is eliminated or modified before it 
becomes “indispensable to the design.” And in a sur- 
prising number of instances, the methods engineer 
finds ways to make parts which the development men 
themselves would have discarded as being too difficult 
to manufacture. Thus the finished design finds the 
production agenda all ready for it, and product and 
methods engineering become integral functions. 

The methods engineer has his own segment of re- 
search, and combs the entire field of new developments 
for devices which will permit new methods to be 
evolved. 

An example of this is the control of rotating speeds. 
All sorts of devices for this are on the market, but 
most of them tequire arbitrary speed settings—whether 


The modern method of tilting and positioning work to 

be welded lets the welder work with greater safety, 

comfort, accuracy and speed. (Courtesy: Westinghouse 
Elec. & Mfg. Co.) 


METALS AND ALLOYS 





1 onmiee 














A faster wheel here let methods engineering increase the speeds in two other departments. 


1ual or automatic—with only lagging readjustment 
rue speed if the power demand on the device 
ges enough to cause motor slip or otherwise alter 
ls. But applied to elevator drives was a Westing- 
device known as the Rototrol which translates 
power demanded of a d-c motor into instant 
ges in the power applied by the motor, thus keep- 
the motor at exactly constant speeds or causing it 
low predetermined patterns of speed changes. 
[ethods engineers took this out of the elevator shaft 
brought it into the factory to keep metal planers 
stant in speed during the cutting stroke but rapidly 
‘lerating and decelerating when the bed returns, 
p the feeding mechanisms of machine tools to 
xactly adjusted speed patterns, hold paper slitting and 
nding machines to ideal speeds, and perform dozens 
other tasks. This device did not reduce the values of 
other forms of speed adjusters, but rather permitted 
the methods engineers to find more uses for them. And 
as usually is the case, with this new device in the field, 
speed control became a subject for review by methods 
councils, and speeds of processes throughout whole 
plants were adapted and synchronized to each other as 
never before. 


The Future 


Business leaders are fearful of the problems of post- 
war reconversions of plants. But engineers cite such 
examples as the jet propulsion airplane (rocket plane) 
which is a brand new development yet was gotten 
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ready for war in less than two years. General Electric, 
a pioneer of methods engineering, had the engine of 
that plane ready in only six months from receipt of 
the secret specifications. And methods engineers, those 
masters of sequences and coordinators of engineering 
brain power, are performing similar miracles every 
week, 

No one now knows just how much the new tech 
nique of methods engineering ultimately will affect 
manufacturing. An analysis made by a large maker of 
electrical products showed that over 85% of the sug 
gestions found in the suggestion boxes had to do with 
methods and were submitted to the methods council. 
Methods thinking dominates industry. 

And just how far methods engineering has gone can 
be shown by some fairly husky straws in the wind. 
Thus the Office of Civilian Requirements says that 
2,000,000 electric irons will be made in the first nine 
months of 1944, and calmly assumes that the industry 
will convert from war work and make them. General 
Motors president Alfred P. Sloan says his company 
will spend $250,000,000 right after Victory Day and 
convert to the production of automobiles within four 
months. Bendix Aviation now has 2,500 men on its 
engineering staff, and most of them are methods men; 
on this foundation it expects to enter the post-war 
world with war-born Sebacts which will change the 
courses of the aircraft, automobile and radio industries. 

It is no wonder, then, that industrialists are saying 
that methods engineering is winning the war, will win 
the peace, and is the single greatest advance in manage- 
ment technique. 
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THE FIRST GROUP IN A SERIES OF FEATURE ARTICLES ON INDUCTION HEATING 


Induction Heating Equipment 


: —FIELDS OF USE OF THE 3 BASIC TYPES 





In this issue the Editors of METALS AND ALLoys present the first in an important series of several feature 
articles on various phases of the war-broadened field of induction heating. This opening group of three artic! es 
covers the selection of the type of equipment for different applications from among the three basic classes 
of high-frequency equipment available. The brief introductory article by the Editors provides a quik 
review of the overall job induction heating is now doing, broadly classifies the equipment available aid 
identifies individual manufacturers with the type or types of unit each makes. Mr. Jordan then discus 
the fields of use of the motor-generator set and of the vacuum tube oscillator for induction heating, . 
| gives several illustrative examples of intelligent choices of each type. Mr. Chesnut completes the picture 
| this issue with some concise engineering information about the applicability of spark-gap converters. 
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The series will be resumed in an early issue with an informative report of results obtained using 1 

4 y . , ° . % . . 
high-frequency (megacycles) equipment of the electronic type for thin surface hardening, and will cont: 
thereafter with other articles on this important engineering and production tool. —The Ed: 








The Field as a Whole 


by THE EDITORS 


= 


HE FIELD OF INDUCTION heating has develope: +o 
T tapiaty in the last ten or fifteen years that : 
engineers feel'a need for some definition of th 
tual utility of induction heating and of its li 
tions and advantages for specific types of w 
This need for definitive information is particu: ly 
recognized when a prospective user of the process 
is faced with the problem of deciding which of the 
three basic types of induction unit — motor-gencra- 
tor set, vacuum tube oscillator or spark-gap conver- 
ter — is the best for his particular situation. j 
The problem is complicated by other factors too — 

some segments of the field are still in a state of | 
development, and do not yet know their own strength 
or weakness; one branch (the electronic-tube equip- 
ment) has been over--glamorized by “popular” writers ‘ 
and speakers to an extent that has put manufacturers 
of such equipment cautiously on the watch for mis- | 
application ;* the spark-gap type of equipment has 
often been insufficiently considered in view of its 
very real merit for certain types of work, etc. 





Fig. 1. High frequency induction furnaces of this 
type, powered by motor-generator sets, are widely 
used for the melting of high quality alloy steels for 
munitions applications. (Courtesy: Ajax Electrother- 


mic Corp.) 








It is also easy to forget, in view ot the wave 
of interest in electronic type equipment and recent 
technical advances in spark-gap units, that the mo- 
tor-generator set continues to supply the large ma- 
jority of the total power used for induction heating 
and melting applications on metals and that the use 
of continuous or automatic and semi-automatic motor- 
generator-powered units of often surprising flex- 
ibility is steadily increasing. Some of these typi- 
cal wartime applications of such machines are il- 
lustrated in the pictures that accompany this article. 

Induction heating in general is of special interest 
where it is desired to 


(a) locally heat or harden a selected area or a 
controllable surface depth of steel, the rest of the 
material remaining soft, 

(b) to through-heat a part or section (especially 

bing) of not too great thickness rapidly and with- 

excessive scaling, 
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Fig, 2. At a Curtiss propeller plant, tubular blade 
shanks are heated for forging to a temperature of 
2,000 deg. F. in 115 seconds, using the induction 
equipment (motor-generator type) shown bere. 
(Courtesy: Tocco Div., The Ohio Crankshaft Co.) 


c) to heat joint areas to be brazed or soldered 
re the heat-affected region should be sharply 
icted or where rapid or automatic heating is 
wise required. 


| Types, Manufacturers and Applications of Induction Heating Equipment 





Types Manufacturers 


tor-Generator Sets 
Frequencies: 50-60 
ycles; power ratings 


> to 500 kw.) 


Ajax Electric Furnace Corp., Philadelphia 








Ajax Engineering Corp., Trenton, N. a. 
tor-Generator Sets Ajax Electrothermic Corp., Trenton, N. J. 
0-12,000 cycles; 20- | Budd Induction Heating, Inc., Detroit 


000 kw.) General Electric Co., Schenectady, N. Y. 
Tocco Div., The Ohio Crankshaft Co., 
( leveland 
i Westinghouse Electric & Mfg. Co., E. Pitts 
p burgh, Pa 


Spark-gap Converters Ajax Electrothermic Corp., Trenton, N. J. 
(15,000 - 300,000 _ cy- | Cyclonics Mfg. Co., Union City, N. J. 
cles; 2-40 kw.) Ecco High Frequency Corp., N. Bergen, N. J. 
Lepel High Frequency Labs., Inc., New York 
Scientihc Electric Div. ‘“S’ Corrugated | 
Quenched Gap Co., Garfield, N. J. | 
Van Norman Company, Springfield, Mass. 


Electronic Tube Converters | Ajax Electrothermic Corp., Trenton, N. J. | 
(100,000-15 million | Federal Tel. & Radio Corp., Newark, N. J. 
cycles; 5-60 kw.) General Electric Co., Schenectady, N. Y. 

| Illinois Tool Works, Chicago | 

| Induction Heating Corp., New York 

RCA Victor Div., Camden, N. J. 

Scientific Electric Div., ‘“S’ Corrugated 
Quenched Gap Co., Garfield, N. J. 

Gaeeaens The Ohio Crankshaft Co., Cleve- 
lan 

Westinghouse Electric & Mfg. Co., E. Pitts- 
burgh, Pa. 








Typical Applications on Metals 


Melting brass and other nonferrous alloys 
Melting aluminum and its alloys 


Melting alloy steels, nickel alloys, etc. 

Melting foundry bronzes and brasses , 

Surface hardening large and small shafts, 
pins, gears, bearing races, dies and punches, 
etc. 

Internal hardening of cylinder bore: 

Hardening large crankshaft journals 

Hardening armor-piercing shot 

Hardening tractor sprockets 

Heating large nonferrous stock for forging 

Mouth annealing of 3 in. shell cases 

Nosing shells 

Heating for forging propeller blade shanks 

Brazing mortar shell adapters 

Brazing carbide tool tips 


Small melts of ferrous and nonferrous alloys 

Surface hardening of shafts, gears, pins and 
other hardening applications, similar to m.g. 
uses 

Heating of small nonferrous parts 


| Brazing high speed steel drills 


Soldering 5-gallon cans 

Heating small steel parts for forging 
Very thin or selective surface hardening 
Many surface hardening jobs listed above 
Flowing of electrotinplate 

Brazing bazooka ammunition 

Heating nonferrous materials 

Degassing radio tube parts 
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These have led to dozens of applications where 
induction heating has been more economical or has 
given greater production or has resulted in better 
part quality than did other methods. Products of 
intricate design can often be properly hardened 
only by induction heating. The method obviates 
the use of plated stop-offs; it has frequently elim- 
inated carburizing treatments. It is so fast that 
it makes unnecessary the use of controlled atmos- 
phere furnaces or of e ive subsequent machining, 
straightening or cleaning operations. 

During the war induction. heating has furthered 
conservation by permitting the development of hard- 
messes and surface wearing properties in low-alloy 
or plain carbon steels that normally could be obtained 
only by carburizing or hardening high-alloy steels. 

The broad processes in which the foregoing ad- 
vantages of induction heating have been most use- 
fully employed may be listed, as follows: 







Fig. 3. Here is a brazing application of an electronic- 
type induction heater — the joining of a sleeve to a 
torque tube. (Courtesy: General Electric Co.) 
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Selective or surface hardening of steel 


Annealing or softening small (though sometimes 
large) areas of both ferrous and nonferrous metals, 
often for forging or hot-working 

Brazing similar and dissimilar metals to each other 

Melting metals — ferrous and nonferrous 

Heating (sintering) of powder metallurgy products, 
e.g. tungsten carbide shapes 

De-gassing of assemblies of metal-parts, as in the 
manufacture of vacuum tubes 


The fields of applications of the three types of 
equipment are discussed in the two articles just fol- 
lowing this. To avoid misunderstanding and as a 
general guide to the reader interested in knowing 
who makes what we are including in this article a 
Table (complete to the best of our knowledge) 
showing the manufacturers of induction equipment 
for heating or melting metals and the type of equip- 
ment made by each, together with some typical specific 
applications for the respective kinds of equipment 
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Fig. 4. For the differential hardening of large a 
piercing shot caps, in which the skirt is left s 
crimping on to the shot, induction. heating uni t 
this type (moor-generator powered) are highly «se- 
ful. The 4-position fixture speeds production. (Cour- 
tesy: Tocco Div., The Ohio Crankshaft C 





Fig. 5. Silver brazing a tube inside a cup stam ping 

is a typical interesting job being done by spark-gap 

induction heating equipment. (Courtesy: Lepel High 
Frequency Laboratories, Inc.) 
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Motor Generator and Electronic Units 


by J. P. JORDAN 


Industrial Heating Engineering Div., 
General Electric Co., Schenectady, N. Y. 


HE EARLIEST APPLICATIONS of induction heating 
Te metals utilized available line frequencies of 25 
and 50 cycles per second for the heating of large 
masses. Because of the severe limitations of such 
heating, motor-generator sets were designed to con- 
vert these frequencies to higher frequencies, on the 
order of 1000 to 3000 cycles per sec. More re- 
cently, generators supplying up to 10,000-12,000 
cycles per sec. and spark-gap equipments supplying 
up to 200,000 or 300,000 cycles per sec. at low powers 
have been placed in service. 

The newcomer to the field, the electronic heater, 
has extended the frequency range to millions of cycles 

r second at almost any desired power level. In the 

quency range of 100,000 to 300,000 cycles it com- 

es to some extent with spark gap equipment. 

Since each type of power source is best suited for 

rtain classes of work, which overlap in many cases, 

potential user of induction heating equipment 
faced with the problem of deciding which will 

meet his requirements. It seems timely, there- 
re, that some attempt be made to define the fields 
application of the available equipment. 


Some General Comparisons 


For the purposes of such a definition, the equipment 

1 be roughly divided by frequency into two classes: 

tor-generator sets and low-frequency spark-gap 

on one hand and the electronic heaters on 

other. No attempt will be made here to dif- 

entiate between the various frequencies available 

these classes since each is a complete study in it- 

f, nor indeed will this article concern itself with 

the field for spark-gap converters, since these are 

separately discussed in another article in this issue. 

With all this in mind, certain general observations 
can be stated: 


1. Motor-generator sets are, at present, slightly less ex- 
pensive in initial cost than are oscillators of the same 
power rating. 

. Maintenance costs are definitely higher for oscillator 
(electronic heater) equipments, averaging from 10 to 
50c per hr. of operation for electronic heaters, depend- 
ing on tube complements and ratings used. 

3. Overall power conversion efficiencies are higher for 
motor-generator equipments, running up to 85% as com- 

pared to approximately 55% maximum for electronic 
heaters. 

4. Inductor coil costs are in general somewhat higher for 

motor-generator equipment, because of the higher cur- 

rents used. 

The high noise level adjacent to motor-generator sets, 

due to the high speeds necessary, may be a disadvantage 

in otherwise quiet locations. Most oscillator equip- 
ments operate without sound or vibration. 


6. Depth of heating varies inversely with the square root 
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of frequency; thus a motor-generator operating at 10,- 
000 cycles per sec. develops a heat initially in a zone 
approximately 7 times deeper than an electronic heater 
operating at 500,000 cycles per sec. 

7. With a given inductor coil and charge, much higher cur- 
rents are necessary at the lower frequencies to produce 
a desired heating effect, necessitating heavier coils. 
Thus, it is easier to induce heat in restricted areas with 
the higher frequencies. 


To further simplify the analysis, the metals to be 
heated will be divided into two classes, ferrous and 
non-ferrous, with the ferrous metals being treated 
first. 


General Fields of Use 


Certain types of heating operations can be imme- 
diately assigned to either one class of equipment 
or the other. The melting of metals other than for 
analytical purposes, through heating of large masses 
for annealing or forging, and the deep surface hard- 
ening of shafts and other parts having no sharp 
contours, are definitely low-frequency operations and 
should be applied to motor-generator equipment 
for both economical and theoretical reasons. 

If high-frequency oscillators were applied to the 
heating of bars over 2 in. in diam. for forging 
operations, the rate of heat input would have to be 
relatively small to prevent severe overheating of the 
surface layers, thus considerably increasing the heat- 
ing time. Such applications call for uniform tem- 
peratures through a large mass, thus making the deep 
heating characteristics of the low-frequency equip- 
ment of distinct advantage. 

Surface hardening where a very thin case is re- 
quired (less than 1/16 in.) or where a uniformly 
hardened area is desired around sharp contours, and 
in the heating, in general, of parts less than ap- 
proximately 3 in. in diam. or of sheet stock less 
than YQ in. thick, require the use of the higher 
frequencies which can only be supplied by elec- 
tronic heating equipment. 

Of the extensive group of work remaining, no 
general classification is possible. The surface hard- 
ening of shafts between 34 in. and 2 in. and the 
general heating of many small parts, can be done 
equally well with either type of equipment. In 
some cases, the extreme localization of heat possible 
with the electronic heater type of equipment or the 
difficulty of inducing sufficient heat into an irregu- 
larly shaped part with the lower frequencies may be 
the deciding factor. In many cases, the lower in- 
vestment and operating cost of the motor-genera- 
tor set permits no other choice. However, it is 
generally more economical to use electronic heaters 
where power requirements are in the range below 
15. 
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Fig. 6. A small gear being placed in the coil of an 


induction heater ( vacuum-tube type) for surface hard 
ening. (Courtesy: Gene ral Electric Co.) 


In the field of non-ferrous metals the choice is 


often easier. Low-resistance metals, such as copper 
and brass, are best heated with electronic heating 
equipment in almost all cases. The high-resistance 
materials, such as carbon, tungsten, nickel, etc., can 
be heated with motor-generator sets if the part is 
relatively large. In such cases, the determining fac- 
tor is the ability to induce sufficient heat into the 
specific part, which depends on the size and shape 
of the part and the rate of heating desired. 

One further consideration is of importance in 
cases where a variety of work is to be done and the 
total production can be handled by one equipment. 
Even though the majority of the work contemplated 
falls into that group which can be performed equally 
well with either equipmet 
be the determining factor. Thus, in some instances, 
the higher cost of the electronic heating equipment 
will be warranted to allow its use on all of the jobs 
being considered, even though the major applications 
will be such as to be easily done with the motor- 
generator sets. 


4 Ie 
ent. t inder must 


Some Practical Applications 


By way of illustration, several applications have 
been chosen where the decision regarding type of 
equipment to be used was dictated by the above con- 
siderations. 

In one plant, the major part under consideration 
was the torque tube shown in Fig. 3. Originally, 
this part was fabricated by arc welding from a steel 
tube, two end plugs, and a sleeve to eliminate the 
waste of steel inherent in machining such a part from 
bar stock and to reduce the weight. However, the 
welding costs proved high and induction brazing 
was decided upon. This part, being approximately 
2 in. o.d. and requiring three heating operations, 
was cle atly on the border-line between those appli- 
cations suitable for motor-generator equipment or 
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electronic heaters, with some theoretical advantage 
in favor of the motor-generator equipment because 
of its deeper heating characteristics. 

However, because of the speed of induction braz- 
ing, it was estimated that the equipment would be 
in use only two days a week to meet the produc- 
tion demands — previously requiring the full-time 
efforts of a welder six days a week. Thus, other 
possible applications within the factory were inves- 
tigated and found to consist largely of the surface 
hardening of small shafts and spur and bevel gears, 
(See Figs. 6 and 7). These parts could not be 
readily heated using the motor-generator sets since 
they involved sharp contours and small diameters, 
and because their great variety necessitated use of 
many different sizes and shapes of heater coils. Thus, 
even though the primary application involved the 
heating of a 2-in. tube which could have been easily 
handled with motor-generator equipment, the elec- 
tronic heater was the obvious choice. More than 
a year’s satisfactory operation has confirmed this 
application. 

In another case, it was decided to use induction 
heating equipment for two operations, namely, 
face hardening sections of shafts 34 in. in dian 
to a depth of approximately 0.040 in. and heatir 
the ends of rods ranging from 34 to 3 in. in dian 
for a forging operation. The hardening operatic 
obviously fell in the class of those ap plic ations be 
performed by electronic heaters, since it is diffic 
to obtain a hardened zone on the order of 0.04 
in. deep with motor-generator sets. 

However, the deep heating characteristics of tl 
motor-generator equipment would be a distinct a 
vantage for the forging operation, particularly in t! 
larger sizes where overheating of the surfaces would 
prevent the use of high rates of power input wit 
electronic oscillators. On investigation, it was foun 
that while the forging operation was the major app 
cation, there was not a great enough volume of wor 
involved to warrant purchase of two different typ: 
of equipment. Thus, some compromise was nec 
sary, and since the hardening operation was the le: 
er, it was decided to raise the 0.040 in. depth « 
hardening requirements and use motor-generat 
equipment. 

Another application entailed the continuous heat- 
ing of steel tubing and wire in sizes below 34 in 
for annealing. The larger sizes could be heated 
with the low- -frequency equipment, but when the 
temperature reached the magnetic point beyond 
which the steel lost its magnetic properties (1420 
deg. F. for low-carbon steel), the rate of heat input 
dropped to a very low value. Thus, to eliminate 
this difficulty, the higher frequencies were necessary 
and electronic heaters were applied. 

In general, there is a large field of applications 
in which no great harm will be done regardless 
of the equipment applied. The advantages of one 
type over the other for such uses are relatively minor. 
However, where the application is best suited to 
one equipment, the use of the wrong type will, 
in almost all cases, give unsatisfactory results and 
prejudice the further use of induction heat. 
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Spark-Gap Converters 


by FRANK T. CHESNUT 


Secretary, Ajax Electrothermie Corp., Trenton, N. J]. 


APIDLY BECOMING AN essential part of every 
2 production line where heat is required, induction 
heating equipment will soon be as familiar to industry 
as machine tools or welding equipment. Selection 
of “packaged” or tailored units to do general or 
specific heating jobs for forging, melting, heat- 
treating, brazing, or countless other operations will 
soon become every management's job. 

At present, equipment using high-frequency motor- 
generator sets as the source of power are handling 
the bulk of the induction heating work — jobs such 
as heating for forging, high-speed production melt- 
ng, annealing, etc. But the “packaged” spark-gap 
onverter fills an important position in handling the 

ghter jobs — such as heat-treating and production 

eating of small parts up to 11/4 in. diameter, and 
nall-scale production or laboratory melting. 

With frequencies ranging from 15,000 to 60,000 

les and power capacities ranging from 3 to 

kw., spark-gap sets are an economical power 
irce for jobs requiring intermediate frequencies 
etween the 12,000-cycle limit of motor-generators 
nd the higher radio frequencies supplied by tube 
ynverters, While vacuum tube equipments are re- 
uired for dielectric heating and certain small parts, 
surprisingly large proportion of induction heating 
bs can be accomplished more economically and 
ore efficiently with generator and converter-operated 
juipment. 

The resonant spark-gap oscillator of the mercury- 

ydrogen type was developed by Dr. E. F. Northrup 

1916, over a quarter of a century ago, for low- 

wer, high-frequency heating. As developed to date, 

has no moving parts, and is housed in a sturdy 
eel cubicle. Control of power in the mercury-hy- 
irogen unit is obtained by turning a hand-wheel 
vhich regulates the volume of mercury in the dis- 
harge gap chamber. 

Sizes of mercury-hydrogen converters are limited 
it present to 40-kw.; standard sizes are 3, 6, 20 and 
0 kw., rated on power input. Overloads of as high 
is 25 percent can be maintained under favorable 
conditions. 


Fig. 7. A few of the parts now being selectively bard- 

ened using electronic tube induction equipment. The 

etched surface on the spur gear shows the hardened 
area. (Courtesy: General Electric Co.) 


In some instances, where low power at slightly 
higher frequencies is required, the quenched-gap 
type of converter is effective. These sets are avail- 
able in frequencies from 100,000 to 400,000 cycles 
per second, and power capacities up to 32 kw. Ap- 
plications of spark-gap converters above 300,000 
cycles are rare, however. 


Applications 


Principal applications of the age converter 
for high-frequency heating can be divided roughly 
into the classifications shown in the Table. Ranges 
of sizes of parts that can be handled with avail- 
able capacities and frequencies of spark-gap sets 
are indicated. In general, larger parts and operations 
require motor-generators rather than spark-gap units. 
Similarly, operations on very small parts, self-quench 
hardening, and dielectric heating will call for tube 
converters. 

The flexibility of the spark-gap unit in average 
metal-working operations is vividly demonstrated by 
the accompanying Table of applications. By simply 
changing the holding coil jig and the inductor coil 

- a matter of a few minutes’ work — one standard 
spark-gap set can handle a wide variety of opera 
tions ranging from brazing, surface hardening and 
forging to melting or sintering. Or applications 
ranging all the way from drying the coatings on 
welding rod or brazing tin cans, to hardening noses 
on armor-piercing shells. 

This flexibility is a very important factor in selec 
tion of equipment in plants where production quan 
tities are small or where quick changeovers from one 
job to another will frequently be required of the 
induction heating equipment. The spark-gap units 
are compact and can easily be shifted around the 
plant. Sets up to 6 kw. can be mounted on casters. 
All that are required to hook them up are power 
line and cooling water connections. 

Standard spark-gap power sources and_ special 
work coils can easily be combined into one compact 


Fig. 8. This 6-kw. spark-gap type induction heater 
hardens the ordnance part illustrated in 35 seconds 
(Courtesy: Ajax Electrothermic Corp.) 
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induction 


PHI RACE 
unit for greater efficiency on production lines. An 
example of this is found in a highly successful self. 
contained 6-kw. unit which produces six perfectly 
brazed joints each minute. 

Induction heating equipment lends itself readily 


to design of efficient, neat and attractive work sta 
tions. The heating furnace or work coil can be lo 


Application of S park Gap 


Fig. 10. spark-gap induction heating set-up for 
hardening gears and similar parts. To insure uni- 


form heating the gear may be rotated at predetermined 

speed within the heater coils during the automaticall) 

controlled heating and quenching cycles. (Courtesy: 
Lepel High Frequency Laboratories, Inc.) 





cated right on the production line, with fully aut 
matic and accurately controlled operation resultins 
in speedy, uniform production. There is no limi 
to the possible designs of work holding devices, con 
veyor systems, or other attachments that take ful 
advantage of the high speed, uniformity, and 
work of induction heating. 


Converters in Induction Heating 
(Frequencies from 15,000 to 60,000 « ycles ) 



















Applications | 


Brazing, Soldering, | Small, 


Welding 


to 14% in. dia. 


Hardening, Through 





up’ to 50 Ib. Rare metals. 
| Muffle Heating Small parts, wire, etc. 


Sintering | Carbides, etc. 





Size Range 5 Parts 


ieabatles parts to intdien- sinbd reg- 
ular shapes. where heat must be localized. 


Forging, Upsetting From 4 to \% in. dia. Up to 
Bars wall thickness to %4 in. 
Tubes 

Hardening, Surface Thin and average 


case hardening on parts 
Localized or continuous. 


Thin-wall tubes and parts up to 114 in. dia 


Notes 


Examples: brazing bourdon tubes, shell 
adapters, and countless others. 


in. dia.; Through-heating. Parts larger than 1 in 
dia. can be done more economically with 
| motor-generator frequencies below 12,000 


cycles. 


Countless applications on small parts, small 
and large production quantities. 


Same principles apply as for heating fo! 


forging. See above. 
High-Temperature Calibration studies, graphitization of carbon, Special laboratory and production applica 
Heating vaporization study. tions. Temperature to 2500° C. and over. 
Melting Laboratory and small-production quantities Larger quantities require higher power and 


lower frequencies of motor-generators. 


Parts passed through a heated muffle. 


| High temperature required. 
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Electronics Applications in the Metal Industries 
~ 
t One of the tools of science and industry “glamorized” by the war either, or changing one into the other. Of course, a single electron 
| is the electron tube. Its present applications cover a wide range, and tube will not do all of these things, but the proper selection of tube 
ssibilities are even wider. However, leaders in the electronics or combination of tubes, in a correctly designed circuit, gives elec- 
F field are already warning that it is not a “cure-all,” and are urging tronics very wide applicability. ; - 
* that its applications be kept upon a solid basis. j The tubes are customarily used in groups, each tube with a specific tS 
= Electronics deals with the motion of the electron in space. In cer- function. For the engineer in the metal industries making use of 
- tain uses the particles are not electrons, as in the electrical precipr electronic devices, they should be thought of not as collections of 
’ ator and the cyclotron, but in general such a definition would hold. tubes, but as carefully designed units intended to perform a given ¥ 
uy The most common means of utilizing this motion is the electron tube. task, for the resistances, condensers and inductances in the circuit are ; 
A The electron tube may be thought of, in a general way, as a super- as vital to its performance as the tubes. ‘He will be interested in 
| switch, which may not only open or close, but regulate, amplify, or electronics primarily as electronic devices and their uses. The follow- 
r= change the direction of the current. It may be actuated by a con- ing tabulation is not complete as to applications, since new ones are + 
r trolling current, or by light, and provides a means for measuring made continually, but serves as a guide as to types. , 
be 9 ipa acti’ 
ol , 
a General : + 
4 Function Device Used Typical Applications + 
be —_— | 
be High | Rectifiers agree, mercury vapor) and | (1) Heat treating of metals—surface hardening, annealing, etc.; (2) welding, nt 
~ Frequency vacuum tube oscillators | brazing, and soldering; (3) flowing of electroplated tin; (4) dielectric heating— aa' 
= Heating bonding of plywood, heating of plastics, etc. 22 oe! 
- — . - + 
| Electronic micrometers Part inspection. tT 
Amplifying circuit, stroboscopic light, etc. | For locating and measuring unbalance in all types of rotating parts—dynetric TI 
balancing. TT 
: = enter ms wes) ~ . 7 . J . . . . . . = j | 
An Cathode-ray oscilloscope Electrical circuit analysis. Recording device for many electronics circuits TT 
7 permanent records can be made on a photographic plate. Television screen 7 
Synchronous light and power timing unit | Motion analysis—rotating or reciprocating parts visually stopped or slowed down : ‘ , 
Measurement for study—Stroboglow—also for speed measurement. A tH 
Phototube units and amplifiers Light measurements—color measurements. en tI 
Microphone-amplifier unit | Sound measurement. ; cl 
} | Electrostatic or electromagnetic lens—elec- Study of small particles—the electron microscope. 4 + 
tron gun—cathode-ray screen tht 
| Piezo-electric crystal-amplifier-indicator unit | Measurements of pressures, from very small to very large, as in artillery design sal Lil 
| —-measurements of sound or motion. Tr) 1 
| | ed 
x . . > ti 4 
Photo-electric devices (1) Lighting controls; (2) smoke recorders and furnace controls; (3) guides or aa! 
break indicators for continuous web equipment, as in steel strip mills; (4) a i 
| furnace firing controls actuated by light from fire-box; (5) safety devices, speed, i Li 
/ positioning, or shape regulators, etc. ry : 
r Control ee Tat 
| Weld current timers Control of resistance welding sequences, etc. c= el 
j . - > — > ——+ 
Current rectifier—speed control unit Speed control of electrical ‘equipment. | ++ 
—. : et “ op B+ 
8 Pyrometer-amplifier. unit Furnace temperature control through saturable core reactor, etc ‘a 1 
i ed 
- es | Pumped ignitron rectifiers, pool tube, etc. _ Large capacity a.c. to d.c. conversion. t 
al Rectification | - ——$____—_ — | ——— 
| Sealed ignitron, tungar, kenotron, etc. | Small capacity a.c. to d.c. conversion. 
& | rectifiers. 
q 
% | X-ray apparatus Inspection of castings, welds, assemblies, armor plate, etc. : 
b F Photo-electric devices Pin-hole detectors for sheets, counting devices, mechanisms for sorting on a 
“— Inspection, | color basis, etc. 
a Sorting — ——$<— | ——_— as i 
Electromagnetic, etc. testing devices— | For comparing metal samples with standard—cyclograph, etc 
5 cathode-ray or other indicator 
r] Oscillator-amplifier mechanical testing unit | Vibration fatigue testing of structural and rotating parts. 
a Precipitation | Electrodes to charge and remove suspended | Removal of dirt and dust, oil droplets, etc., from air; removal of soot, chemicals, 
particles metal particles, etc., from stack gases—Precipitron, Cottrell precipitators, etc. 
oo , 
Fluorescent chemical activated by elec- | Industrial lighting, etc.—the fluorescent lamp. 
tronic discharge | | 
al Radiation | Vapor of sodium, mercury, etc., or neon, | Special lighting applications—the sodium-vapor lamp, mercury-vapor lamp, neon 
hs | argon activated by electronic discharge | lamp, etc. 
2 | Ultra-violet radiation produced by mercury- | Sterilizing of cutting oils, etc.—Sterilamp, etc. 
' | vapor lamp q 
| ' + 
8 | 
2 Inversion | Rectifier inverter unit | Changing d.c. to a.c., frequency changing, telemetering, etc. 
4 + 
a 
7 Compiled by Kenneth Rose, Engineering Editor 
—— 
pond ae 
i 
‘ "Ir T it 4 i 
i i | t : 
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This Stainless Steel piston for a com- 
pression molding machine has an un- 
enviable responsibility: it is expected 
to perform as smoothly as a watch un- 
der all conceivable hardships, includ- 
ing abrasion, wear, high temperatures, 
and pressures up to a relentless five 
hundred tons! 





Normally you would compute the 
life of such a piston to be limited to a 
relatively few operational hours... and you would be right except for the fac 
that it has been fortified by the INDUSTRIAL SURFACE HARDENING PROCESS. 
That means that it has been equipped with a “file-hard” (91 to 97 Rockwell 15-N) 
surface which has not only the corrosion resistance expected of Stainless Stee! 
but also the unusual virtue of being as hard and uncompromising as glass. 


If you want to make the service life of your Stainless Steel gears, shafts, bear- 
ings, instrument parts, pump and valve parts longer and more efficient, send them 


to us for SURFACE HARDENING. 


For more detailed information, write us directly. 


————|NDUSTRIAL STEELS, INC. 


250 BENT STREET CAMBRIDGE, MASS. 














THE INDUSTRIAL PROCESS © FOR’ SUPFACE HARDENING -STAINLESS STEEL PARTS |. 
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‘Micro-Processed Beryilium Coppe; 


FLAT SPRINGS 


Hold Proper Shape Indefinitely: 


1s cad starts with the premise that if yoy 
know the characteristics of the beryllium copper strip 
you are using, know the physical and elee 











Ft Whine and Strip 


| | Beevitium Copper fi 
| 


a 
— 


; 
oe 


‘Making Beryllium Copper “Spiking A Rumor” 


Behave” The facts about the greatly in- 
The story behind the develop- ereased supply of beryllium 


ment of micro-processing. copper. 


“Predicting Spring Performance 
of Beryllium Copper Wire & 
Strip” 

Why beryllium copper varies in 
hardening response and what to 
do about it. 


trical requirements of the finished spring 
... then the variables of time-temperatur 
involved in heat treat forming can be cop. 
trolled within the closest of limits 


Flat springs with exceptionally long service 
life and original accuracy are the inevitable 


result. 


Thus, Instrument Specialties delivers in any 
desired quantity (from one sprit. to mil 
lions) flat springs Micro-proces to the 


following tolerances: 


Angles: Within + 1 bends, 
ape gag flatness: Within .00] 003 in. 


per inch of length. 


Simple or complex designs are ally re: 
sponsive to Micro - processing: ‘ximum 
desired properties are also easily iinable, 
As an example: springs heat tr ated for 
minimum drift have unusually | endur 
ance strength. With the Carson -ctroni¢ 
Micrometer developed by L-S, it is « routine 
matter to measure drift in pilot lots and 
predict repetition of results in »roduction 


quantities. 


Great savings are possible by incorporat 


ing Micro-processed Beryllium copper flat 





springs in your equipment... . assembly 
and maintenance cost is lowered, higher 
operating efficiency is obtained, and absolute uniformity 
of characteristics is assured. 

Make use of our sample spring and engineering design 
departments — send drawings, samples, or specifica 
tions. We stand ready to prove our statement — 0 


your own springs. 


INSTRUMENT SPECIALTIES CO., INC 


224 BERGEN BLVD. LITTLE FALLS, N. } 


Field Engineering Offices: Boston - Chicago - Cleveland - Philadelphia - New Yet 
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SCRAP 


IRON AND STEEL SCRAP STORAGE YARD 
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Ri 
mS CORPORATION 


401 NORTH BROAD ST., PHILADELPHIA 6, PA. 


Distributors Warehouse Stocks in the Following Cities: 


Baton Rouge, La........Wm. D. Seymour Co. 
Borger, Texas...... Hart Industrial Supply Co. 
Boston, Mass. . eee H. Boker & Co. Inc. 
Buflato, NM. Vow secs ceresers Root, Neal & Co. 
Chicago, ttl... ...6.. Machinery & Weider Corp. 
Cincinnati, Olio. .....6.. Williams & Co., Inc. 
Cleveland, Olio .....56-. Williams & Co., Inc. 
Columbus, Ohio ........Willlams & Co., Inc. 
Detroit, Michigan. ...C. E. Philips & Co., Inc. 
Erie, Penmma. ........+.....Boyd Welding Co. 
Preemo, Calif... .. 0.608: Victor Equipment Co. 


Ft. Wayne, ind..Wayne Welding Sup. Co.. Inc. 
Honolulu, Hawali. . Hawalian Gas Products, Ltd. 
Houston, Texas. .Champion Rivet Co. of Texas 
Kansas City. Mo..Welders Supply & Repair Co, 
Kingsport, Tenm........ Slip-Not Belting Corp. 








LDING 


ESS CLAD 


trodes 
\. This 


be mailed you upon request or ask your Arcos Distribut. + for it. 


sa bulletin describing this Stainless Clad job...the grade of e! 





echnique of welding, and the welding procedure invol\ 


Samples illustrated are 1%” plate of 


which %” is 13% Chromium Steel. 


.~- a ee oe 





Los Angeles, Calif...... .Victor Equipment Co 
Milwaukee, Wis. ...Machinery & Welder Corp. 
Moline, tit. .......Machinery & Welder Corp. 
Montreal, Canada. G.D.Peters &Co.of Canada, Ltd. 


New Orteans, La........ Wm. D. Seymour Co. 
New York, N. ¥«.......5- H. Boker & Co., Inc. 
Oklahoma City, Okla. . Hart Industrial Supply Co. 
Pampa, Texas...... .Hart Industrial Supply Co. 
Pittsburgh, Pa.......... Williams & Co., Inc. 
Portiand, Ore......... J. E. Haseltine & Co. 
Rochester, N. Y........++- Welding Supply Co. 
San Diego, Calif........ Victor Equipment Co. 


San Francisco, Calif.....Victor Equipment Co. 
Seattle, Wash......... J. E. Haseltine & Co. 
St. Louis, Mo. .....Machinery & Welder Corp. 
Syracuse, NM. Y........65. Welding Supply Co. 
Wichita, Wonsas ..........655: Watkins, Inc. 





“QUALITY WELD METAL 
EASILY DEPOSITED" 
a 
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Home-Made Babbitt Melting Pot 


by G. C. Becker, 


Linde Air Products Co. 


A \bination storage bin and melting 
pot scrap babbitt can be made en- 
tirely .rom scrap and a welding outfit. 
Scra f babbitt are thrown directly 
into ot until it is nearly full, when 
the il is melted down over con- 
ven eat such as a kerosene burner. 


paca oi: 


Bn, te 





ae - 


The pot can be made from a 20-in. 
length of 14-in. scrap pipe or pieces of 
%-in.. steel plate, with 14-in. plate weld- 
ed into a bottom, the fabricated receptacle 
being in shape and size roughly that of 
the ordinary ash can. | 

The spout is made from a section’ of 
3-In. pipe, triangular in profile, fitted 
to the pot by making a U-shaped cut 
from the rim and welding in place. 

Trunnions, for the pot to tilt on, 
are made from two 4-in. lengths of 1-in. 
round stock; welded perpendicular to the 
pot wall and positioned on opposite 
Sides at points 90° from the spout and 
12 in. from the bottom. 

A handle for tipping is from rod stock, 
shaped in a semicircle and welded near 
the bottom, opposite the spout. A little 
tefinement is a spill guard, a plate 4 in. 
wide, welded inside the top of the spout. 

The next job is to form the cradle 


MAY, 1944 


from odd lengths of 21-in. scrap pipe. 
The cradle should be made about 20 
in. high, 22 in. wide and 4 to 4Y, 
ft. long. 

Bearings to support the trunnions are 
made by halving a 3-in. section of 114 
in. pipe with the cutting biowpipe, then 
welding one-half to each side of the 
frame on top of the center uprights, lin- 
ing up these two pieces accurately. 


Though this idea was originated in air- 
craft plants, there are hundreds of other 
industries where it can be adopted. On 
dollies, which carry airplane wings along 
the assembly, bins have been installed to 
that materials used in fabrication, such as 
rivets, hammers, etc., can travel with the 
wings. Previously, workers went to bins 
some distance away to get materials, By 
the new method, 360 man-hours a week 
were saved. 


—James G. Heiman & Cecil A. Westmoreland, 
Curtiss-Wright Corp. 


Tool Steel Tubing for Round Dies 
by Carl Richter 
Bissett Steel Co. 


Often when dies of circular pattern 
were made, one started with a solid bar, 
boring it out to make a simple tubular 
part. Suppose a tool steel bar, 6 in. in 
diam. and 1 ft. long, is bored into a 
tube with 1-in. wall thickness. Then 
the equivalent of a 4-in. bar is simply 








swept up as scrap. If the steel costs 
40c per lb., the waste in material alone 
is over $17. 

During this war tool steel tubing has 
been used for blanking and forming dies, 
punches, collets, collet closers, spindle 
thrust collars, lead screw thrust collars, 
rim rolls, hardened rolls, master tools, 
ring gages, bushings, slitters, spacers, 
skiving knives, machine tool parts, and 
many other tools and parts 

The die shown in the photograph, fo: 
instance, is made of four different sizes 
of tool steel tubing. In the portion of 
the die shown at the left, the outside 
section of tubing is the blanking ring, 
the middle section is the pressure pad 
and the inner section is the draw stake. 

In the portion of the die shown at the 
left, one section of tubing was used 
to make a blanking and drawing ring. 
Sizes of tubing in this die range from 
14 in. to 10 in. O.D. The die blanks 
and forms small heater tops out of 20- 
gage cold rolled sheet in a single opera- 
tion. 





If tool steel tubing had not been used, 
the die would have been made by forg- 
ing rings to size and then machining 
them. In smaller dies, particularly with 
a deep draw, the only other method 
would be to bore solid bars. 





1167 














Reclaiming “Unused” Tools 


by Oscar W. Cooper, 
Yale & Towne Mfg. Co. 


By now it has become quite common 
throughout the metal working industry 
to reclaim and salvage used tools, such 
as by torch brazing cutting surfaces with 
cemented carbide tips. But it is perhaps 
rare to reclaim “unused” tools — yet 
that is what is being done at the Yale & 
Towne plant. 

It all started when carbide tipped tools 
proved so satisfactory that it was dif- 
ficult to get workmen to use up the old 
high-speed steel and carbon steel tools 
still in stock. So we decided to carbide 
tip all the tools. 

We justified our action by considering 
all unused tools as merely blanks made 
for the individual jobs, and to be placed 
in final working condition. 

A shop to make such a change must 
have adequate grinding facilities. Our 
greatest success has been with pull-type 
broaches, and we have covered rectangular 
and square shapes; also, keyways in cast 
iron, steel and bronze. 

Procedure is to grind a tip seat in 
front of the broach tooth and split up the 
cutting surface so that chip breakers are 
provided. ‘The only teeth having a full 
surface would be the last two or three 
finishing teeth. 

Where sides and bottom of the slot are 
broached, we finish the sides with a por- 
tion of the broach before starting the 
finishing cut on the bottom. 

As to keyway broaches, one grinds out 
a section of the steel cutting teeth and 
inserts a carbide strip in which the cut- 
ting teeth may be ground out of the solid 
material. As to large rectangular 
broaches, we get a first run from the high- 
speed broaches and then proceed with 
the tipping. 

Our cutters range from Tee cutters, 
as small as 14-in. in diam. by 3/32 in. 
thick, to inserted tooth cutters up to 15 
in. in diam. — and we tip all, the pro- 
cedure being similar to broaches. 

For inserted tooth cutters, tips are ap- 
plied and roughed out before placing in 
the cutter body for finish grind. The 
usual “hook angle” can be modified to 
produce better results when needed. 

When tipping counterbores, one holds 
the tips slightly outside the pilot hole 
diameter so that the carbide tip does not 
need to be internally ground. 

With hollowmills, the tips should pro- 
trude slightly into the hole so that they 
will be internally ground to produce the 
necessary inside cutting edge. One in- 
serts a carbon plug in the hole with a 
reduced diameter against which the tips 
can be located when silver soldering. 

With circular form tools, one grinds 
three tip recesses, inserting carbide tips, 
and finish grinding to the correct form 
from the solid tip. For short run jobs, 
one gashes the circular tool and brazes the 
tip to the proper height, when the form 
may be ground in the surface grinder. 
Sometimes a slight side relief enhances the 
cutting quality. 

Sometimes we change the design from 
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a circular to a dovetail style tool on au- 
tomatic screw machine work. When im- 
practical to grind from the solid, a formed 
tip is purchased, thus reducing grinding 
time. Flat form tools for lathe and hand 
screw machine work may be treated in the 
same way. i 

With reamers, one grinds tip recesses, 
brazing in the carbide tips, then finish 
grinding to size. Where feasible, every 
other tooth is tipped for economy and 
required chip clearance. 


Skyscraper X-Ray Examination 
of Welds 


by Earl J. Winter, 
Kelley-Koett Mfg. Co. 


The X-raying of welds as high as 
250 ft. in the air on a construction job 
naturally presented some novel problems 
Apparatus was hoisted from level to level 


by crane as the work progressed. The 
job was the construction of a fluid 
catalyst cracking unit at the Standard 
Oil Co. of New Jersey's refinery in Bal- 
timore. 

Construction engineers of the M. W. 
Kellogg Co., general contractors and en- 
gineers, were asked to X-ray all welds 
in the huge plant. Technical experts 
of the Kelley-Koett Co., working with 
the Standard Oil Development Co. and 
the Kellogg organization, ‘stripped 
down” a standard 220,000-v. X-ray unit. 
The unit was fitted to a special rigging 
that allowed for its being hoisted by 
crane. , 

Despite rainstorms and unavoidable 
jars and jolts, the testing of welds in 
awkward locations went forward success- 
fully. This may prove the forerunner 
of many post-war applications in ship- 
building, plant construction and other 
heavy industry uses. 

In the accompanying photograph is 
seen the X-ray control panel hanging at 
one of the skyscraper levels. When 
air hammer and other construction 
noises were too great, the doubly in- 


sulated telephone was discarded in tayor 
of colored signal lights for communi. 
cation with operators at the tube head. 

Transformers, etc. are stripped of pro. 


tective covers to reduce weight, the only 


protection being a tarpaulin. 


There. are certain times when die. 
quenching has advantages over liquid. 
quenching, an instance being hollow air. 
plane propeller blades of nickel-chromij. 
um-molybdenum steel, SAE 4330. The 
spread between the temperature at which 
this steel is normally removed from the 
heat-treating furnace and the temperature 
at which it hardens provides for ample 
time for placing in dies that prevem 
warpage. Were liquid-quenching used, 
there would usually be warpage, straight. 
ening by hammering when cold and pos. 
sible breakage. : 


, on, ae 
International Nickel Co., Ine, 


Drawing of Procedure Charts 
by Willard Lund 


Whereas it formerly requit three 
days to train one operator in onic 
brazing, now a single day only eded 
to train two operators by our © :awing 
procedure charts. These charts _uickly 
teach the intricacies of silver lering 
delicate pieces of jewelry, wel and 
brazing of lamp and tube parts, i» ustrial 
glass blowing, winding of tiny nents 
and tie wires, and many other 1 in 
tricate operations. 

In one instance at the Wes louse 
Lamp Div. plant, the charts luced 
rejections approximately 25%. 1 im- 
portant feature of our drawing: ‘s that 
the artists themselves master the nique 
involved’ before they touch a pe il. 

When a girl operator is absent, in out- 
sider is brought in, given a chact, and 
she quickly learns the new routine. 

Before entering his present profession, 
the author was a correspondence school 
crafts instructor and illustrator. Having 
been compelled to get his ideas across 


by mail, he perhaps acquired some knack — 


for industrial plant training. 


In the accompanying photograph the » 
author is preparing one of these charts 
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Copper Smelting in 1943 - 
Rolling Metal Propeller Blade: 


Blast Furnace Moisture Control - 


Magnesium powder is an important 
munition for flares, incendiaries, etc. It is 
chemically pure magnesium, 99.98% or 
more pure. Its fabrication into powder 
of the correct fineness is considerable of a 
technique, and fraught with more problems 
than might appear on the surface, one of 
the main problems being to guard against 
fires while in process. 

There are many fabrication processes, but 
the one herein described may be termed 
the “hammer-mill’’ method, to distinguish 
it from the ball mill type, which is full 
of hazards. The raw material is received 
in the form of extruded rods or bars in 
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Pressed Wood Roll Bearings ——— 





Magnesium Powder Fabrication 
Condensed from “Light Metal Age’ 


lengths ranging from 30 in. to 12 ft., with 
diameter 1.3 in. 

The rod first goes to the chipping ma- 
chine, which receives rods just 28.8 in. 
long; hence, raw material must be sawed 
into these lengths before charging. ‘‘Chip- 
ping,” a reverse form of milling, consists 
of using cutters to chip or shred slivers 
from the end of the rod. 

The rods are mounted into a carriage 
that feeds them to the cutter at a speed 
synchronized so that the rods are moved 
forward from 1/16 to 1/32 in., correspond- 
ing with the desired thickness of the chip. 
Five rods are mounted into the machine 


at a time, or about 1214 Ibs. of magnesium 
per charge. 

The cutter, mounted on a mandrel, j, 
equipped with helical cutting edges, along oa 
the edges of which saw-like points are 
spaced. With each rotation of the cutter 
one cutting edge gouges out 14 chips per 
rod. Usually four such machines com, 
prise a battery. 

Out of every 12 ft. charged, 2/3 
remains in the machine as a stub or 
hence waste. There is other waste in the 
form of stringers, porous extrusions, split 
rods, etc. 

The chips are fine light ribbons, usually 
appearing singly but sometimes twined, fe. 
sembling wood shavings, and are slightly 
over 1 in. long. Chips do not always 
break completely off into the theoretical 
lengths. However, the regulation chips 
make better powder, and sometimes the 
long chips wrap around the cutter, some 
times causing machine stoppage for clean. 
ing. 

Usually after a 12-hr. run, the cutters 
have to be removed for sharpening. After 
several sharpenings they must be reground 
and teeth realigned. They are made of 
high-grade tool steel. The chipping ma 


















































chine is composed of but two units: the 
carriage or feed, and the mandrel and 
cutter. 

One of the most annoying troubles at 
times is “chatter,"’ which is caused by tools 
either too dull or too sharp, the remedy 
being to change the cutters. 

Chips are removed constantly by « blow. 
er and conducted to a separate building Ff 
10 ft. distant, as the more regated 
magnesium is, the safer. It is conducted 


through a copper tube to avo static 
charges and sparks. Further steps of mill- 
ing and classification of powder: are be 
ing described in subsequent arti: 


—Light Metal Age, Vol. 2, No. 1, 
Jan. 1944, 10-13, 


Scrap in Electric Furnace Steel 
Condensed from “Steel’’ 


A successful procedure for using more 
alloy steel scrap in electric furnaces is de- 
scribed. Foundries with small electric 
furnace units have objected to using ad ff 
ditional alloy scrap. Melting of these FF 
turnings imposed considerable hardship and 
chance because of bulk, erratic composition, 
and retained cutting oils. 

Experiments were conducted with charges 
containing more than 85% alloy steel 
scrap. Some carbon steel scrap is required 
to adjust chemical composition, as no Vit 
gin alloy is added. A specific range that 
meets all physical requirements can be 
maintained by following charging instfuc 
tions. 

The range of the elements and the per 
centage of the “‘withins” for each major ele 
ment are respectively: Carbon, 0.27 to 0.37, 
93%; manganese, 0.75 to 0.85, 92%; 
nickel, 0.60 to 0.90, 67%; chromium, 
0.40 to 0.60, 98%; and molybdenum, 0.17 
to 0.27, 95%. 

Nickel is the hardest element to control, 
as there is a variation of as much as 0.30% 
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Below—the completed Ramix hearth. Note the 
smooth, well-shaped contour of back wall, 
front wall, port slopes and uptakes, At left— 
the furnace before Ramix was installed. Right, 
below—forms in place for ramming in the flat. 





AMIX helps make a= 
Steel for Victory 2a 








This is one of a battery of eleven new 225-ton 
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mum of maintenance and repair. Delay time is re- 





de- open hearth furnaces completed in 1943. duced, furnace output per manhour is increased, 
All have hearths constructed of Ramix. steel poured is cleaner, and quality better. 
par Ramix is a unique refractory material that is cold- Steel is being made on Ramix bottoms in more 
hn rammed in place to form the furnace bottom and than a hundred open hearths today. They 
banks, on which steel is melted and refined. As represent better than 12% of the basic open 
ae it is a high-magnesia-type refractory, reinforced hearth steel capacity of America. They range 
sred with chemical bonds, Ramix is not affected by in size from small 20-ton jobs in steel foundries 
ie the high temperatures met in the open hearth to the largest furnaces yet built. They are 
be furnace, and unlike most magnesia refrac- located in every important steel produc- 
ruc: tories is NON-HYDRATING. BASIC FURNACE ing center. 
—— al 
per: Not only does every Ramix hearth installed ; Experienced Basic Refractories Engineers 
= save several days of construction—making are at the service of the steel industry 
1%; possible 10 to 15 additional heats of steel to supervise the installation of Ramix 
e in the time saved, Ramix also makesa clean, bottoms. Let us know when there is a 
| slag-resistant bottom that requires a mini- REFRACTORIES hearth job to be done. 
trol, 
0% 
sf BASIC REFRACTORIES, INCORPORATED @évetand 15, Ohio 
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“FITCH” RECUPERATORS 
, 
For OPEN HEARTH 























The maximum production of a furnace is made possible by 
continuous firing in one direction. The life of the “Fitch” recupera- 
tor is prolonged over «m indefinite period of time by the ability 
to replace individual parts without disturbing the balance of the 
structure. The first cost of the recuperator is no greater than the 
cost of the conventional regenerators and reversing valve squip- 


i ment, 


WHY REVERSE? 


WE DO NOT BUILD FURNACES 


Write for Bulletin No. 12 ; 


“FITCH” RECUPERATORS for the STEEL INDUSTRY 


FITCH RECUPERATOR CO. 


PLAINFIELD NATIONAL BANK BUILDING. PLAINFIELD, NEW JERSEY 
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of this element in scrap steels purchaseg 
under the same specifications. Other ele. 
ments maintain a much narrower range. 

Sampling is important in maintaining 
proper scrap piles and charges. When cars 
contain only one type of scrap, two sam. 
ples are selected and analyses run in dy. 
plicate on each. When a car contains sey. 
eral types of scrap, two samples of each 
type are analyzed in duplicate and the 
entire lot is averaged. Scrap is they 
grouped according to the average compo. 
sition. 

Scrap is charged by magnet into charge 
buckets, according to instructions issyed 
by the laboratory. The instructions vary 
according to composition of scrap, and the 
quantity of foundry alloy remelt to be cop. 
sumed. 

A typical charge consists of 4000 jh, 
foundry alloy remelt scrap, 1000 fb, 
“moly” plate (purchased) scrap, 4009 
Ib. SAE 4340 (purchased) scrap, 1000 fb. 
NE 8600 (purchased) scrap, and 2000 Jb. 
carbon (purchased) scrap. 

This type of melting has produced g 
steel that meets requirements of all 4B 
series and 4C1 to 4C3 of Federal specif. 
cation QQ-S-68 lb., consistently and regu. 
larly, by varying heat treatment according 
to the physical properties desired. A fairly 
close control of physical properties can be 


obtained by controlling Brinell hardness, 
Advantages of this type of melting in. 
clude economy in conserving alloying ele. 


ments, decreased melting time and power 
consumption, easier operation, and more 
consistent results from less experienced 
melters. 

These tests indicate that 30 to 40% of 
purchased alloy scrap can be melted in ad- 
dition to foundry returns, depending upon 
alloy specification and composition of avail- 
able scrap. 


—Victor E. Zang. Steel, Vol. 114, 
Feb. 21, 1944, | 8, 110. 


Copper Smelting in 1943 


Condensed from 
“Engineering and Mining Journal” 


Copper smelters were kept so busy pro- 
ducing at maximym rate that they had 
little chance to improve practice. But the 
American Smelting & Refining Co. was able 
to increase the copper-lead ratio of both 
speiss and matte in handling copper in 
lead plants by a soda ash treatment in 
smelting the lead drosses. 

This eliminates the formation of all 
slags, and is well suited for lead plants, 
where little speiss is formed and the coppef 
content of the charge is high. The increase 
in the grade of copper concentrates has 
made direct-smelting more attractive. 

At Hudson Bay’s Flin Flon plant the ton 
nage of pay charge treated and the amount 
of copper produced will be higher than 
for any previous year. Besides handling 
all available tonnage of concentrates through 
the roasters and reverberatory furnace, © 
lected high-grade ore from the mine was 
smelted direct in the converters. 

A tunnel was blasted out alongside the 
furnace and a track installed, so that # 
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A FEW FACTS ABOUT 
Be. CORHART PRODUCTS 































ini . 
hart Electrocast Refractories are 

Pp Saaeduty products manufactured by 

a melting selected and ouneere — 

é batches in electric maces, an 

Sev. ashe the molten material into molds, F yoU NEED 

pe After careful annealing, the finished 

then shapes are ready for shipment. Dense, 


m high-melting refractories, they are es- 
ze pecially designed for resistance to cor- 

rarge rosive action. 

PRODUCTS 





Sued 
Vary CORHART STANDARD ELECTROCAST is a 
1 the high-aluminous refractory. 


Electrocast which has been ground and crushed. 
4000 Especially designed for ramming. Furnished dry. 


D Ib. CORHART MORTAR is a high-quality cement | 
0 lb, | for laying up Electrocast, clay brick, or any 
aluminous refractory. 


CHARACTERISTICS OF 


STANDARD ELECTROCAST @ Corhart Electrocast Refractories are high-duty products 
POROSITY: Less than 0.5%—therefore virtually 
no absorpuon. 


con- § CORHART ZED ELECTROCAST is Zirconia- 
pearing. 
) b CORHART ELECTROPLAST is a high-temper- — 
tb. ature plastic refractory made from Standard | 
EOE OT MM NR | 


which have proved considerably more effective than con- 


FUSION POINT: Cone 38 without any appre- 
ciable softening below that point. . : fi bigs OO il i aT i ; “S3e 
sau) NESS: ae ventional refractories in certain severe services. If your 
DE YRAVITY: Block igh approxi- . : 
Sey 153 he processes contain spots where a better refractory is needed 
Co! ENT OF EXPANSION: 0.000006 ‘ ‘ Y 
between room temperature and 900° C. to provide a balanced unit and to reduce frequent repairs, 
SPE¢ HEAT: 0.25 cal. per gm. per °C. at 5 
980 Corhart Electrocast Refractories may possibly be the answer. 
THERMAL CONDUCTIVITY: 25 BTU per sq. 
ft. per hour fas. Qeathanec en SIRES Apr The brief outline at the left gives some of the basic facts 
COMPOSITION: Standard Electrocast is of an 
lumin -rystalli t ° . ° ° 
PORE : about our products. Further information will be gladly 
COR! (ON: Because of low porosity and 
inher chemical make-up, Corhart products 
are resistant to corrosive action. sent you on request, 

APPLICATIONS 
Most heat processes present spots where a better Corhart Refractories Company, Incorporated, Sixteenth 
refra naterial is needed in order to provide 
a balanced unit amd reduce the expense of re- = . " * 
peated repairs. It is for such places of severe and Lee Streets, Louisville 10, Kentucky. 
service that we invite inquiries regarding Corhart 
Products as the fortifying agents to provide the 
refractory ‘‘balance’’ desired. 


“Corhart” is a trade-mark, registered U.S. Patent Office. 
The following is a partial list of applications 


for which Corhart Products are suggested: 


ELECTROLYTIC CELLS — for production of 
Magnesium and other light metals. 






bi ig SILICATE OF SODA FURNACES — sidewalls, Ry Coy 
apie & bottoms, and breastwalls. Ny " 
both a Oe % 
oe : are THS AND SMELTERS — for non-ferrous ws Me ®. 
a ; ORY 29 ENDURANCE 

i ALKALI AND BORAX MELTING FURNACES 

* 


See 


all & —_ fast-eroding portions. 
ants, ’ GLASS FURNACES — the entire installation of 
: i flux walls and bottoms, breastwalls, ports, tuck- 
ie stones, forehearths, recuperators, etc. 


has ( RECUPERATORS—tile, headers, separators, etc. 
i ENAMEL FRIT FURNACES — flux walls and 

ton- y bottom. 

punt Fe BRASS FURNACES — metal contact lining. 

than § ELECTRIC FURNACES — linings for rocking 


ling type, and rammed linings of Electroplast for 
ugh this and other types. 
se BOILERS — clinker line, 


STOCK SHAPES AND SPECIALS 
aie and Zed Electrocast are made in stock 
= pes and ‘a many special shapes. The weight 

individual pieces may run to 3500 pounds, 
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| Other forms of 
" THERM-0O-FLAKE 
INSULATION 


Coating — Seals and Insulates 


easily. 

Blocks — Highly efficient insu- 
lation where larger size units 
may be required. 

Concrete — Monolithic casta- 
ble insulation with high insulat- 
| ing value. 


Granuies — Loose-fill, efficient” 


— Ss 








| 
| ~ Illinois 
| Clay Products 


( ompany, 





ras | 
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all types of furnace walls. High- | 
ly plastic, works and spreads | 


_insylation, weighs only 6 pounds 


LIGHTWEIGHT INSULATING BRICK 


does "Double Duty’ 


in Furnace Walls 





CONVENIENT [31/2 x 9° SIZE — EASY TO HANDLE 
REDUCES WALL JOINTS 65% 


Protects furnace steelwork and plating from ex- 
cessive heat with a strong resilient cushion which 


absorbs expansion stresses. 


KEEPS HEAT INSIDE FURNACE WALLS 


Excellent insulation, — a 4!/2 inch thickness being 
equivalent in heat flow resistance to more than 
29 inches of fire brick. 


Find out how quickly THERM-O-FLAKE Brick 
will pay back theip.cost in reduced furnace heat 
losses. For specific data, indicate type of furnace 


and approx. operating temperatures in writing to: 


Therm-O-flake brick 


FOR HOT FACE TEMPERATURES UP TO 2000° F. 











ladle could be run close to the tapholes 
for tapping the matte. By installing syit. 
able hoods and a 38,000 c.f.m. ventilating 
fan, matte-tapping has been made gas. 
free. 

To conserve heat in the roaster gases for 
efficient operation of the Cottrell plant and 
to lessen the chances for corrosion, the new 
steel roaster flue has been fitted with about 
one in. of plastic insulation. A screw ¢op. 
veyor has been installed under the flue to 
remove the dust to a hopper, from which 
it is hauled to the furnace in cars. 

During the year a “black copper’ pro. 
gram went into effect to augment the sup. 
ply. Smelters purchased copper-base scrap 
on a copper content basis and smelted jt 
to black copper and sometimes blister for 
the account of Metals Reserve Co. 

Data was gathered and made public op 
how to recover copper from clad-steel scrap, 
the methods being: Direct melting, molten 
lead-bath treatment, electrochemical proc. 
esses, scaling, sulphide scaling, ammonium 
sulphate leaching and cupric ammonium 
carbonate leaching. 

An important contribution was that of 
F. W. Willard (METALS AND ALLOYS, 
April 1943, pp. 752-759) for the recovery 
of copper from copper-base scrap, with 
techniques differing, depending on the per 
centage of contained copper, ranging down- 
ward from 99 to 5% Cu. 


—Ettore A. Peretti. Engrg. & I ng J., 
Vol. 145, Feb. 1944 8-99, 


Rolling Metal Propeller Blacies 


Condensed from 


Automotive and Aviation Indu:s:ries" 

A modern development of peller 
manufacture is the use of an matic 
rolling mill for taper rolling the thrust and 
camber steel plates to greater pre n and 
with a saving of material and maopowef. 
Only one man is necessary to of e this 


automatic mill and loader, 

Steel skelp plates can be rolicd for 
blades up to 144 in. long, at the same 
time rolling in them the bridge walls re- 
quired to permit efficient metal distribution. 


This mill rolled 400 skelp plates to 
demonstrate that short, one-half length 
plates could be taper rolled to required 


specification to eliminate slab milling, sav- 
ing $200,000 per month in waste material. 
The mill was a 45-ton automatic with pres- 
sure loading up to two million |b., its 
power in rolling fluctuating from 100 to 
400 hp. Rolling time was 12 sec. for three 
passes per plate. 

To do the job, an automatic progressive 
heating furnace with a speed of 80 billets 
per hr. was used. The temperature at the 
tip, where excessive rolling takes place, 


was 2100 F. At the point where rolling 
was slight, it was 1450 F. 
The billet was 1 in. thick by 22 in. long 


for a multiple pass automatic mill and 
0.50 in. thick at the tip, with the entue 
airfoil zone rolled to tolerance = .002 in, 
eliminating machining. Skelp of this siz 
with bridge wall requires only two passe 
and a rolling time of 8 sec. 

The mill is designed so that it will re 
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this Five points more of 
for 
c MOLYBDENUM 7 
i | would have done it! 
to 
gth 
ired Often, while the use of Molybdenum was restricted any use of Molybdenum, Tungsten, or Boron will be 
sav- ‘ee , : 
vial by Government order, it was hard to get the required welcomed by the Molybdenum Corporation. 
8 physical properties in high-grade steels. And in 
) to many troublesome cases, as little as five points more 
nree co 
of Molybdenum would have assured success. 
sive 
lets eis aa 
a There is now no such difficulty. Since the beginning AMERICAN Production, American Distribution, 
ace, & of the year, restrictions are off. There is Molybdenum American Control—Completely Integrated. 
ling %. : ybd ” Offices: Pittsburgh, New York, Chicago, Detroit, 
for all uses. It is necessary only to know what Los Angeles, San Francisco, Seattle. 
ong Sales Representatives: Edgar L. Fink, Detroit; H. C 
and percentage of Molybdenum will give the best result, Donaldson & Co ,Los Angeles, San Francisco, Seattle. 
tire and to employ that percentage. Inquiries concerning 
in., 
size 
isses 
fe MOLYBDENUM CORPORATION OF AMERICA 
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peat any number of passes with precision 
HOW THE WROUGHT BRASS | sistation as predetermined reduc 


with the proper metal distribution. 7, 


INDUSTRY CONSERVES METAL | seis isto itr x 


The roller and longitudinal die combing. 
tion will produce any blade shape possi. 
ble with the two-roller setup, and excels 

in all forms of precision cavity rolling. 

™ Skelps for hollow steel propeller blades 
of various sizes and construction can be 
rolled on this mill. Solid and tubular 
aluminum alloy blades also have been 
rolled at mass production speed. Precision 
rolling eliminates the common practice of 
machining the airfoil zone to secure gage 
thickness. 


—J. W. Smith. Automotive & Aviation Inds, 
Vol. 90, Feb. 15, 1944, pp. 22-24, 179 


No industry melting 
commensurate tonnage* 
of vital metal can quite 
match the brass mills for 
conservation and low melt- 
ing losses. The savings 
of metal total millions of 
pounds; clearly the meth- 
od they use is worth 
noting: 








Virtually all the brass 
mills in North America 
use the Ajax-Wyatt induction meltin Do you have your copy of “AJAX- 
furnace, for it has the lowest meta ual METELECTRIC PROGRESS,” the 
losses in the field — less than 1% — news magazine of induction melting, 








with superior temperature control and electric heat treating, non-ferrous in- | . 

unapproached economy of operation got and alloys? Write to: AJAX ELEC- Blast Furnace Moisture Control 
igh production schedules such as TRIC FURNACE CORP., 1108 Frank- Z 2 

we have today. ford Avenue, Philadelphia 23, Pa, Condensed from 


"Iron and Steel Engineer 
*UPWARDS OF 5S BILLION POUNDS ANNUALLY 
A study was made on the No. 4 blast 


furnace of the Corrigan-McKinney plant 


AJAX i wouction MELTING FURNACE ee eee ae 











wy A TT tenance of uniform blast moist 
To establish the performance atural 
ASSOCIATE AIAE GUCTROMMTENIC CORPORATION. nr Mer Nigh oman Maan Pomc air, furnace and atmospheric data were 
COMPANIES: ad Gaseurmses courenaiton, hem hose yen Near tetig devote Pomees obtained for test period I, when hourly 
Fa, CEA EE LE ‘ Sloe Steere wet and dry bulb temperature  cadings 
showed the moisture content of to the 
| furnace, while operating with natural, un 
| controlled moisture, to vary from 0.65 to 
MOORE RAPID | 3.55 grains per cu. ft., with variations of 
almost two grains per cu. ft. in 24 
hr 
Provision was made for injec steam 
to the cold blast line near t slower 
discharge to correct hourly for iations 
FURNACES in natural moisture until a tota isture 
of four grains per cu. ft. was maintained 
During the tests no changes v made 
in furnace practices to compensate for the 
additional moisture in the blast 
The total moisture level was gradually 
increased to six grains per cu. ft. during 
test period II. At the conclusion of the 
second test period, a comparison was made 
between the operating results of the con- 
trolled and natural moisture periods 
The most pronounced change was in tl 
frequency of the casts having higher that 
desirable percentage of silicon in the iron. 
During the test period with natural mois 
ture, 22.6% of the casts had 1.15% of 
more silicon in the iron, although the de 
sited silicon range was from 0.65 to 0.95% 
During period II, with moisture com 
trolled, 4.5% of the casts had more than 
1.15% Si in the iron. The per cent 
silicon in the iron was evidently decreased 





by the control of the blast moisture, be 


FROM paele) TONS " cause 49.7% of the casts were within the 
TO 250 POUNDS CAPACITY desired range of 0.65 to 0.95% Si, com 


pared to approximately 35% during um 
controlled moisture tests. 





50 ton “KT” Lectromelt ready for charging 


PITTSBURGH LECTROMELT FURNACE CORPORATION 


Moisture Content Raised 


Steam was next injected to control total 
moisture at six grains per cu. ft. During 


PITTSBURGH, PENNSYLVANIA 
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WERE BLOODHOUND 


For 80 years it’s been our job to ‘track down’ 
furnace or production problems involving re- 
fractories, licking them with a Taylor ‘pedigreed’ 
product. For example, Taylor Zircon refractories 
are ‘best of breed’ for aluminum open hearth 
furnace bottoms and side walls to metal line, 
resulting in cleaner metals——more production. 
Inquiries receive immediate attention and careful 
study by Taylor engineers. Write for Bulletin 200. 
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MANUFACTURERS OF REFRACTORIES « CINCINNATI «© OHIO « U.S 















NOSE- 
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THE EFFICIENT WAY 
TO MELT BRASS 


HAUSFELD 
FURNACES 


bf 


AND OTHER 
NON-FERROUS ALLOYS 


Crucible Sizes from 225 to 
400... Iron and Steel Pot Capacities 


up to 2000 Ibs. 
FURNACES FOR 
BRASS e ALUMINUM e MAGNESIUM 


AND ALL OTHER 
NON-FERROUS ALLOYS 


The Campbell-Hausfeld Co. 


200-220 MOORE ST 


HARRISON, OHIO 


this time, the natural moisture was ey. 
tremely variable, with changes from 9¥¢ 
to 5.2 grains per cu. ft. The summan 
of silicon in the iron for this period shows 
that although 13.6% of the casts had more 
than 1.15% Si, 42.2% were within the 
desired range of 0.65 to 0.95%. 

The total moisture in the blast was nex 
controlled at eight grains per cu. ft. (Test 
V). During this test, the natural moisture 
was extremely changeable, ranging from 
2.2 to 8.3 grains per cu. ft. Furnace 
production during this period was 6% 
lower than during period IV. 

However, the iron analysis was consid. 
erably better than during any previoys 
test. Only 3.1% of the casts had more 
than 1.15% Si in the iron, and 68.2% 
of the casts were within the desired range 
of 0.65 to 0.95% Si. 

There were in all four natural moisture 
tests and five controlled moisture tests. 
Normally 18% of the casts have above 
1.15% Si, compared to 6% with excessive 
silicon when moisture is controlled. It js 
apparent that excessive silicon casts are 
much more frequent during periods of low 
natural moisture during the winter than 
they are during the summer with fairly 
high natural moisture. 

During the uncontrolled moisture tests 
an average of only 44.1% of the casts 
had the desired 0.65 to 0.95% Si in the 
iron. With the moisture controlled, ap 
average of 58.6% had the desired silicon, 

There have been no_ indications that 
controlled moisture in the blast has any 
influence upon the sulphur content 
iron. 











—J. J. Alexander. Iron & Stee 
Vol. 21, Feb. 1944, ; 


Pressed Wood Roll Bearings 
Condensed from “Stahl und Et:en” 


A new material for roll bearings has 
been developed that consists of layers of 
red beech wood and artificial resin, which 
are tightly pressed together. It is said 
that this material is equal and even su- 
perior to other artificial, compressed ma- 
terials so far used. 

The factors for the suitability of the 
material were found to be the thickness 
of the layer, the angle between the fibers 
of the wood and resin in adjacent layets, 
resin content, composition of resin and 
magnitude of compression for finishing. 

Tests with such bearings in a finishing 
mill and a blooming mill have shown that 
their life exceeded that of other bearings 
of compressed materials; in the blooming 
mill, a life of 41 weeks was obtained, in 
the finishing mills an average of 22 weeks. 

The thickness of the bushing should be 
made equal to (0.25D/100) -+ 10 mm. 
(D = diameter of roll neck), but in beat- 
ings with a pressure greater than 250 kg. 
per sq. cm. (3,556 p.s.i), the thickness 
should be 10 mm. (0.4 in.) greater. Cool- 
ing and lubrication should be ample 
reduce maintenance. 


—S. Hellmans & E. Rohde. Stah! «. Essen, 
Vol. 63, Mar. 18, 1943, pp. 209-216 
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Z. ENTY-FOUR and thirty-inch graphite elec- 


trodes for electric furnaces are now an accom- 
plished fact. They are the first of such large sizes 

..and another in National Carbon Company’s 
impressive list of “firsts” in carbon and graphite 


electrode development. 


Long experience and extensive technical knowl- 
edge enabled National Carbon to make these new 
electrodes. This same experience and knowledge 
have brought about other outstanding develop- 


ments in the highly specialized field of electrode 








The trade-mark “Acheson” and the 
“Acheson” Seal distinguish products of 
National Carbon Company, Inc. 





BUY UNITED:STaTES WAR BONDS 


MAY, 1944 





RIGHT NOW... 


making—for example, a special dense type 
‘‘Acheson”’ electrode first made in 1922...the first 
18-inch graphite electrode, in 1927... the intro- 
duction in 1928 of graphite nipples to improve 
the joints of carbon electrodes ... the first tapered 
graphite nipples, in 1932...and the first 20-inch 
graphite electrode in 1938. 

While electric steel furnaces large enough to 


require the 24 and 30-inch graphite electrodes do 
q & 


not exist, the electrodes for them are here right 


now ... ready for industry. 
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Production of Air-Cooled Cylinders 


Condensed from 
“Foundry Trade Journal” 


The standard analysis of iron used fo, 
air-cooled cylinders was as follows: 3,29 
T.C, 0.70 comb C, 1.95 Si, 0.60 P, 0.75% 
Mn. This analysis is only varied whep 

castings are required for high-pressure 

ice work, in which case P is reduced to 0.20%, 

No steel is used in the mixture, mainly 

because of the difficulties of obtaining 4 

thoroughly homogeneous mixture under ey. 

isting operating conditions. Castings made 

in 0.6% P all show a network of phos. 

phide with a mixture of pearlite and fer. 
rite. 

The Brinell hardness runs from 210 to 
230, usually taken on the holding-down 


flange. Metal charges normally consist of 
Hleable, Steel, Brass and Bronze, | three brands of pig-iron, two of which are 


« Molding, Core-Making, Gating refined irons, and one a straight blast. 


furnace iron. This is enough to give q 
naces, Refractories, Ovens, Molds, good:.mix, and should ‘any trouble arise 
it is fairly easy, by the process of elimina. 
nt and Materials tion, to find out at any time which iron 
is giving trouble. 
It is felt that certain irons have hetedi- 
tary properties that cannot be explained by 
analysis. Iron is purchased by analysis 








Melting and Pouring of Gra 
Aluminum and Magnesium 
and Risering, etc. * Fou 
Sands, Binders, Auxiliary 








and fracture. The straight iron is never [J 
used in a proportion greater than 25%, FF 
and if this figure be exceeded, open grain 
and porosity are likely to be experienced 


in heavy sections. 

While making heavy-duty cast iron, in 
which up to 25% steel is used, it was 
decided to see the effect steel ‘iad on 
ordinary mixtures. These were made up 





CONTENTS 








for a period of three months, varying 
y ate ., , yi : the steel content from 1214 to 25%, and 
Production of Air-Cooled Cylinders —_——— 1184 Siena the Maal ‘anaivals the’ some 
Casting Conditions for Magnesium —___— 1184 prema F\pas 9 ie oa V,% . e: 
. te ; still keep heavy sections sound 
Cupola Tapping - —— 1186 Sections of castings are extremely varied; § 
Malleable Ir Jyit ss it is now quite common to have walls 
alleable Iron Castings Problems ——— 1188 of 5/32 in. thickness, which have to be 
machined, not ground, running on to heavy 
sections of 34 in., and in this latter portion 
due to the design, the rate of cooling is 
often very much retarded. 
Pattern equipment, coreboxes, sand, 
cupolas, etc. are also discussed. 
—T. H. Taft. Foundry Trade J., Vol. 71, 
Nov. 11, 1943, pp. 199-204. } 





Annual Index to Complete Contents Casting Conditions for Magnesium 
of METALS AND ALLOYS Now Ready! Condensed from 
“The Engineers’ Digest’ 








A complete Index to the entire contents of METALS AND In an investigation of the effect of cast- 
A.Loys for all twelve 1943 issues is now available. Copies ing conditions upon the soundness and 
will be sent free of charge to all subscrib ting th properties of a manganese alloy, Umee 

; &¢ < te woscrioers requesung toem 4 porosity (interdendritic cavitation) was 
until the supply (which is limited because of paper restric- found to be the most important problem. 
tions) becomes exhausted. The alloy used, 9 to 11 Al, 1.25 max. 

Zn, and 0.3% max. Mn, has a considet- 

Address requests to Index Editor, METALS AND ALLOys, able range of solidification and is, there 
330 West 42nd St., New York 18, N. Y. fore, liable to unsoundness in the cast & 

ing. 





The alloys were cast in two ways, with 4 
melting procedure as identical as p% 
sible. The charge of one thousand 8 ° 
(2.2 lb.) was placed in an iron crucible 
with about 4% of its weight of Elrasal 
flux, ' 
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Keep Perfect Control of 
Ingot Specifications 


i The curve chart above, calculates the exact quantity of every 
| element in a Michigan Smelting non-ferrous alloy. It is 
plotted from data supplied by a Spectrogram as read on the 
Densitometer in our laboratories. This quantitative analysis 
is made from a sample drawn from the furnace charge, taken 
while the metal is still molten—speeded to the Spectrograph 
1 where the spectral lines are photographed. Thus, before 
a single ingot is poured, we can determine and make certain, 
that the alloy in question meets every specification require- 
ment—is made exactly as ordered. 


MICHIGAN oMELTING 


and Refining 

Division of 
BOHN ALUMINUM & BRASS CORPORATION - Detroit, Michigan 
ebext aie General Offices: Lafayette Building 


i ee 
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THE ALLOYS YOU NEED 
WHEN YOU NEED THEM! 


You'll get the complete, expert service that goes with 
Niagara Falls’ production of over 70,000,000 pounds a year 
... And you'll get it in a hurry. 


SOO ALLOYS AVAILABLE 
FOR SHIPMENT wocu/ 


MANGANESE COPPER, (All Grades) 

SILICON COPPER, (All Grades) 

PHOSPHOR COPPER, (10% or 15% Shot or Wattles) 
MANGANESE BRONZE HARDENERS 

ALUMINUM BRONZE HARDENERS 

SILICON ALUMINUM 50/50 

COPPER ALUMINUM 50/50-40 /60-20 /80 

COPPER NICKEL 50/50 

No. 25 ALLOY, (a new densifier for Brass or Bronze) 
NICKEL ALUMINUM 20/80 

TITANIUM ALUMINUM, 242% & 5% Titanium 

FERRO ALUMINUM 50/50, and other percentages 
MANGANESE ALUMINUM 25/75, and other percentages 
No. 1] ALLOY, (high conductivity) 

No, 14 ALLOY, (makes castings leak proof) 

No. 15 ALLOY, (a deoxidizer for Nickel Silver and Monel) 
No, 26 ALLOY, (makes solid Aluminum Bronze castings) 
No. 55 ALLOY, (to make perfect Red Brass castings) 
ELECTROLYTIC COPPER SHOT 


The “Falls Brand” laboratory is always at your dis- 
posal for whatever specific alloy information you desire. 


MAGARA FALLS SMELTING 


AND REFINING COAPORATION 


Buffalo 17, New York 











Aluminum and zinc were added in the 
form of a hardener of aluminum cop. 
taining 10 to 11% Zn, and manganese 
was added as cast Elektron A.M.503 with 
about 2% Mn. Magnesium was in the 
form of 1-in. diam. cast bars containing 
0.026 Si, 0.046 Fe, and 0.012 Mn, balance 
magnesium. 

After rapid melting in a gas furnace heat. 
ed and maintained at 750 C. (1380 F.) for 
5 min., the melt was allowed to cool to 
400 C. (750 F.). After re-melting and 
heating to superheating temperature, main. 
tained for 15 min., the part was removed 
from the furnace and allowed to cool to 
casting temperature. The metal was then 
teemed into mild steel molds, cleared of air 
by dried sulphur dioxide. 

Tapered, group casting and cylindrical 
molds were used, and the following results 
were observed: No ingot was free of micro. 
porosity. Those cast in cylindrical molds 
were as good as those in tapered. Ingots 
produced from a hot mold were less por. 
ous than from a cold one. 

There was practically no difference be. 
tween the microporosity in cylindrical in. 
gots teemed in an inclined mold and those 
in a vertical mold. Ingots fed by decreas. 
ing the pouring rate when the mold was 
practically full, showed less microporosity. 
Mechanically controlled teeming is neces- 
sary to produce ingots with good surfaces 
by down-running. 

It was found that reasonable variations 
in the alloying constituents scarcely af. 
fected either grain size or mechanical prop- 
erties. Also, the interdendritic c:vities 
proved to be not continuous and not to 
affect seriously the limit of proportionality. 

With steel molds, the effect of superheat- 
ing temperature upon grain size an’ me- 
chanical properties is less noticeable than 
with sand castings. 


Solution heat treatment should be carried 
out for 24 hr. at as high a temperature 
as possible, followed by quench in 
water. Solution is facilitated if the com- 
pound is in the eutectic state. hot 
mold aids the separation of the bets-con- 
stituents as an eutectic structure. 

Commercial practice should provide the 


largest possible proportion of euctectic, and 
the rate of cooling in the mold should be 
controlled. Tempering should be done at 
approximately 185 C. (365 F.) for 24 hr. 

Better castings were found to be pro 
duced from remelted ingot alloy than from 
a virgin metal. 


—W. R. D. Jones. Engineers’ Digest 
(American), Vol. 1, Feb. 1944, p. 164. 


Cupola Tapping 


Condensed from 
“Foundry Trade Journal” 


The expansion of mass production meth- 
ods in the foundry industry has stimulated 
the interest of many. foundrymen in the 
“syphon brick method” of metal distribu- 
tion. The object of using the syphon 
brick is primarily to cut out the tapping 
and bottling-up the cupola tap-hole each 
time metal is drawn off. 

With this system in operation, the pres 
ence of a skilled cupola man at the fur- 
nace spout is unnecessary, as the orifice 
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At the left is shown a Surface 
Combustion gas-fired, oven- 
type furnace used for heat- 
treating and annealing in an 
lilineis malleable iron casting 
company. The Type “G” 
blower mounted atop the 
furnace supplies air to two 
other furnaces in the plant. 


* 


Type “G” blowers are built 
in a complete range of sizes. 
They are easy to install and 


require no special foundation. 





The “flat” pressure curve (practically constant 
pressure) of the Type “G”’ Motorblower makes it 
possible for one unit to supply combustion air 
to several furnaces without the necessity of fre- 
quent blast-gate or burner adjustments whenever 
the number of furnaces in operation is varied. 
Constant pressure is but one of the operating 
advantages provided by the Type “G”’. Ask your 
supplier of burners or furnaces for additional 
information about this modern blower. 


Specify Type "G" MOTORBLOWERS 
PRESSURE: 1 to 21% tb. POWER: 2 to 30 hp. ; 
VOLUME: 100 to 4500 cfm. BULLETIN: Form 2671-B Ingersoll-Rand 


12-407 11 BROADWAY, NEW YORK 4, N. Y. 
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Fir more and more foun- 
dries have found that Foseco 
products save good metal... 
make better castings — more 
important today, than ever If 
your casting problem is: 


e oxidation of metals | 
e absorption of gases 
® porosity in castings 
e metal-loss in drosses or slags 


e low physical properties 


,..or any other problem, there's 
a Foseco product to solve it. 
Write us today for detailed 
information, stating nature of 





problem and alloy you are 








casting. | 











FOUNDRY SERVICES, wc. 


280 Madison Avenue 
New York 16, N. Y. 


























from which the metal is drawn is con- 
tinually open to the atmosphere. The 
flow of metal is controlled by shutting 
the blast on and off. 

The name “syphon brick’’ is anomalous 
in so far as it implies the syphoning of a 
liquid from one level to another. The 
working of syphon brick is dependent 
on the difference in atmospheric pressure 
between the interior and exterior of the 
furnace. 

The metal is exposed to the atmosphere 
through a channel that is similar to the 
spout of a teapot ladle. Under static con- 
ditions—that is to say, without the blast 
on—the atmospheric pressure inside the 
cupola well and at the cupola spout are 
the same; therefore, the metal will not 
flow down the spout. 

If the blast is put on, the pressure 
inside the well will be greater than that 
at the spout, and the level of the metal 
in the well will be depressed, causing it 
to rise in the channel and flow over. Fur- 


ther, when the blast is on, metal will be | 


melting in the melting zone replacing the 
overflow. 

Since the difference in the level of molten 
metal inside the cupola well and at the 
cupola spout will be constant with the 
blast pressure, the amount of metal melted 
will be equal to the amount of metal 
drawn off. Thus, a constant quantity of 
fluid metal is retained in the well. 

This is an advantage in that it removes 
any danger of metal rising to the tuyeres 
or, conversely, of there being too little 
metal to ensure a thorough mixture. The 
ease with which the metal flow can be 
controlled allows the use of quite small 
ladles at the cupola, and there is no need 
for a re-distribution from a large ladle, 
such as is often necessary when tapping out. 

Metal handling, installation details, tech- 
nique of slagging procedure, 
preparation of brick, etc. are discussed. 


E. R. Dunning. Trade J., 
Vol. 71, Dec 1943, pp. 341-345 
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Malleable Iron Castings Problems 


Condensed from “The Iron Age’”’ 


A discussion of feeding of castings, chill 
preservation, and the use of synthetic sands 
was a part of the London annual confer- 
ence of the Institute of British Foundrymen. 

Spherical shaped feed-heads were recom- 
mended, and a case was cited where joint 
feeders could be used to good advantage; 
the case in point involved a heavy section 
at a higher level than the feeder. How- 
it suggested that atmospheric 
feeding would not be. very applicable in 
malleable foundries, due to the. long freez- 
ing range of malleable iron. 


ever, was 


One speaker preferred, for some jobs, | 


a chill coating of shellac with fines sand 
dusted on it, rather than the more. conven- 
tional core-all coating. It was emphasized 
that badly scaled chills are a source of 
primary graphite formation, and should be 
sand-blasted or replaced. 


The high permeabilities possible by the | 


use of synthetic sands, even in the densely 
rammed condition, was illustrated by data. 
Thus, sand strength may be raised without 
resorting to excessive venting. 


—Ivron Age, Vol. 153, Jan. 20. 
1944, pp. 68-69. 
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Prevents cracking 
and spalling of 
refractories 


A simple application of Brickseal with 
brush or gun, protects your refrac. 
tories against cracking, spalling and 
deterioration due to sudden changes 
in temperature, slagging, clinkering 
and flame abrasion. 


Brickseal is a combination of high- 
fusion clays and metal oxides com- 
bined in oil. Heat of furnace vitri- 
fies Brickseal, sealing brick pores, 


cracks and joints with a highly -«!azed, 
monolithic, air-tight coating. Brick- 
seal cannot crack, peel or blister due 
to sudden temperature changes be- 
cause it remains semi-plastic a‘ oper- 
ating temperature. 

Brickseal seals old cracks and binds 


loose bricks. Slag and clinkers may 
be removed without damage to lining. 
Brickseal prolongs the life of old or 
new refractories at a fraction of the 
cost of a reline. 


| Write for Brickseal sample. 


BRICKSEAL 


REFRACTORY 
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Carhide Tools forAutomatics — 


Condensed from 
“Screw Machine Engineering” 


Success in raising production by tooling 
up automatic machines with carbide tools 
depends upon how well certain basic fac- 
tors are taken into consideration. Neglect 
of these will lead to failure to realize 
maximum output. 

Governing Conditions: If high-speed 
isteel is used for some operations (drill- 
ing, tapping and threading), the speeds 
of the spindles for these tools must be 
slower than for the carbide tools. If the 


1190 


speeds of the spindles for high-speed steel 
govern the speed of the turning opera- 
tions, then the speed of the latter may be 
too low for carbide tools. 

Cut-Off Tools: Carbide tools may be 
used for cut-off tools in a few cases, if 
the tool does not have to cut to dead cen- 
ter, and if the speeds are very high, but 
in most cases carbide tools are unsatisfac- 
tory if the cut must be made to dead 
center, due to the formation of a built 





up edge, rapid dulling and flaking uf the 
tip. 

However, in some cases, a carbide cut-off 
tool can be used to start the cut, which js 
then completed with a high-speed  steg| 
tool. 

Speeds and Feeds: Too low a speed 
causes the steel particles to weld to the 
cutting edge, giving a rough finish and 
short tool life. Too fine a feed on rough 
turning will increase the wear of the tool; 
likewise, the fine chips increase the 
disposal problem as they tend to ride the 
chip breaker. 

In the case of a form tool, a harder car. 
bide is preferably used to resist the abra- 
sive action of the fine feeds. A feed of 
0.010 to 0.020 in. is common for single 
point tools or tools of the roller turning 
type. The speed for single point tools 
turning, boring, and facing depends on 
many factors, but is usually about 200 to 
350 s.f.p.m. 

Horsepower: The horsepower must be 
greater than for high-speed steel tools, due 
to the higher speed and the greater num- 
ber of cubic inches of metal removed per 
min. Usually, reconditioning of the spin- 
dle is ample to adjust existing equipment 
for the higher horsepower necessary 


If this is not possible, it is necessary to: 
(1) reduce feed and use a harder carbide; 
(2) reduce the depth of cut; and (3) 
reduce the speed. 

Roughing Cuts: In roughing cuts -:dden 
speed accelerations may occur, whic! will 
chip a carbide tool. It may be necessary 
to split the roughing cut to get a fairly 
constant power balance. 

Rake Angle: The rake angle ccpends 
on the steel being cut. It is usua!! 4 to 
8° in the direction of feed on the chip 
breaker surface. With low carbon ‘teels, 
nickel alloys, high-speed steel, less 
steel, and Nitralloy, 10 to 15° be 
necessary to get a clean cut. 

Tool Grinding: Proper grindin the 


tool, and especially of the chip bre s, is 


vital. Honing of the sharp cuttine edge 
will increase the tool life. 
Coolant: Usually an increase in the vol- 


ume is necessary. The coolant must be 
directed toward the cutting edge and the 
point of the tool; it is best to direc! it up 
to the cutting edge, or horizontally, or 
from the back of the tool parallel ‘o the 
top. Spasmodic flow will cause checks and 
cracks. 


Type of Coolant: A straight cutting oil 
is unsatisfactory. A good soluble oil 
solution works as well as it (1) conducts 
heat away from the work and decreases 
the expansion of the piece; and (2) 
quenches the chip, embrittling it so it breaks 
up better and thus increases the ease of 
chip control. “Soft soap base” soluble oils 
are valuable, as they eliminate rusting 
when the machine is down. 


Chatter: Chatter may be the result of 
too light tool section, too fine a feed, too 
large a nose radius on the tool, impropet 
tool grinding, excessive tool overhang, Vi 
bration of work caused by improper sup- 
port, too dull a tool, a cut spread over 
too long a length of the cutting edge, 
spindle play. Mamy of these are overcome 
in new equipment. Carbide tipped centers 
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Daniel Boone; the’ intrepid. pioneer 
frontiersman of post-Revolutionary 
War fame, blazed the trail for Amer- 


ica s western expansion. 


Trail blazing, the inherent qualifica- 
tion of the American people, did not 
start or stop with him; industry had 
then, and has today, its Daniel 


Boones. 


Industry of tomorrow will show still 
greater leadership than that which 
has characterized its past and present 
examples. 
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Oil-fired forge constructed of J-M Firecrete. 
- 
Millers Falls Co. | 
_ PROLONGS FORGE LIFE 
e 
with J-M FIRECRETE 
EARS AGO the Millers Falls Co. had serious trouble with the re- 
Snes linings in their forge furnaces. These forges, used in the | 
production of their fine hand tools, were of fire brick construction and 
lasted on an average only 6 months. 
After study and experiment, the forges were cast with Johns-Manville 
H. T. Firecrete—the castable refractory. Firecrete did the job. Despite the 
high temperatures, the original Firecrete forges are still operating—more 
than six years after the first were cast. Thus, in production time saved, the 
use of J-M Firecrete has paid for itself over 
ag pe ia and over again. 
———— TT é 
— atl auente B.ocn Firecrete is a selected, gradated, calcined re- 
P 4g “Esa ) [i fractory which is mixed with water on the job 
7 .. «nO CNR to) |— and handled like concrete mix. It can be placed 
ees was iT} in service within 24 hours of pouring or tamping. 
iy eee See + Three grades of Firecrete are available—Standard 
: ae | | Firecrete, 2400° F.; H.T. Firecrete, 2800° F.; 
- ithe rang and L.W. Firecrete, 2200° F. For complete de- 
|| Renee | | tails, write for booklet RC-1 3-A, Johns-Manville, 
| | | 22 E. 40th Street, New York 16, N. Y. , 
1 | Diagram of a typical forge at the Millers Falls Co. in their 
| iss 5 plant at Millers Falls, Mass 
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mav also help to reduce chatter. 

If these conditions are observed, auto 
matics may be successfully tooled wig 
carbide tools. Good results have been oh 
tained with magazine type autOmatics for 
turning drills, reamers and taps, and With 
Swiss type machines. 


—C. W. Blade. Screw Machine R 
Vol. 5, Feb. 1944, pp. 3448 


Electronic Control of Gas-Cutting 


Condensed from "The Welding Journgl® 


An electronic control designed to auto. 
matically guide a machine compl 
around a template, which consists of 4 
pencil drawing on white paper, will d 
much to improve quality and reduce scrap 
and extra work. 

The operator is relieved of guiding the 
driving wheel around the template, mean. 


while planning the next job, or ') usting 
torches or cutting speed in tl urrent 
cut. 

This control eliminates the human ede 
ment and makes as many pieces as age 
required The inspector can s ly in. 
spect one piece of each lot, a that 
all other pieces are satisfactory 

The template is a piece of v paper 
or cardboard, upon which is n the 
desired shape in heavy pencil or ink 
preferably pencil. Spraying templsies with 
clear lacquer will prevent soilin Blue- 
prints or black and white prints may be 
used. 

To the conventional manual-op d cut. 
ting machine is added another ge: to the 
steering motor shaft and a dz geared 
so that it rotates with a rati 1-to-1 
with the driving spindle. The « has a 
lens near its center of rotation. 

The light source and lens fi he en- 
tire bottom end of the drum 1 light 
The lens collects some of this it and 
projects it in the form of a small spot 


on the paper template. 

One or more phototubes are mounted to 
receive the light reflected back from the 
template, causing an electrical signal that 
is proportional to the amount of light 
reaching the phototubes. Since the black 
line absorbs much light, the amount of 
light left to reach the phototube is small 
and its electrical signal will be small. 

The control is adjusted so that the steet- 
ing motor is at rest when the spot of light 
is half on the black line and half on the 
white surface of the template adjacent to 
the line. If the spot of light moves im 
either direction away from its correct post 
tion, a signal is given to the steering 
motor to return it to its proper position. 

If the spot approaches closer to the line, 
both the optical system and the driving 
spindle will be rotated in a counterclodt 
wise direction; if the spot tends to leave 
the line, the two move in a clockwist 
direction. When following a curved ling, 
the spot will not be quite centered on the 
line, but more of its area will be on whit 
paper than on the black line. A smooth, 
clean cut results. 
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“AOCCO is pleased to announce the opening 
5b. of its new Research Laboratory . .. the 
gest one of its kind in the world . . . devoted 
ntirely to the solving of Industry’s problems in 

induction heating . .. hardening, annealing, 
brazing and heating for forming. 


Here, at your service, is a 19,000 sq. ft. lab- 
oratory ... completely equipped and expertly 
staffed . . . to help you blast war-production 
bottlenecks TODAY ... and to guide you to 
valuable discoveries for TOMORROW. 


Competent TOCCO Engineers,’ located: near 


APE aL Dae AREAL RIMM ct EE lel AA PO 


st mM me os ae 4 Ae § 


you, will gladly cooperate in making available 
the facilities of this big, new laboratory for the 
solution of your new heating and heat-treating 
problems. 


Write for free booklet, ‘“‘Results with TOCCO”’ 


Some of the facilities of the new 
TOCCO Laboratory 


24 TOCCO heating stations. Chemical Laboratory. 
Frequencies 1000 to 450,000 cycles. Metallurgical Laboratory. 
Power Capacity: Total 2100 kilowatts. Complete machine shop. 
Creative, development department. Experimental Laboratory. 
Design, drafting department. Total floor space 19,392 sq. ft. 


THE OHIO CRANKSHAFT COMPANY @ Cleveland 1, Ohio 
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a Calm, calculating, 
S confident—the 
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trained fighter pilot 
gets in his best ‘“‘licks’’ after 
he has been under fire. Much 
of his confidence is inspired 
by the known durability of his 
plane, for its aluminum alloy 
parts have been heat-treated 
for the vigorous demands of 
tough fighting. 

pioneered in the de- 
velopment of Salt Bath Fur- 


naces for the solution heat- 


) TO MAKE THE BEST | 


| aaivione® 





treatment of aluminum alloys. 
They produce uniform physi- 
cal properties and high capac- 
ity in minimum floor space. 
The R-S Convection Type Fur- 
nace is recommended for con- 
ditions where the Salt Bath is 
not applicable. 

If you need additional fa- 
cilities for heat-treating alu- 
minum aircraft parts or stamp- 
ings, we shall be glad to sub- 
mit detailed information on 


the equipment required. 


FURNACE DIVISION 


R-S PRODUCTS 


CORPORATION 


4522 Germantown Avenue, Philadelphia 44, Penna. 








In the case of cutting a square 
slight errors are bound to result, but § 
will not exceed 1/64 in. at most. In 
operation these errors are well withing the 
permissible tolerances for all work ¢, 
countered yet. 

Due to the fact that the machine cop, 
stantly compares the torch position 
with the template, cumulative errors te 
sulting from the driving wheel slj 
are not present. The electrical con 
operate around a square corner more 
idly and accurately than could be deh 
manually. 

The speed of rotation of the drivyi 
spindle, when allowed to rotate freely, js 
about 100 r.p.m., or almost two complete 


revolutions per sec. .. insuring that when the 


driving wheel approaches a corner it is 


turned to its new position very rapidly, ne 


It is expected that this type of 
trol will soon become well known in 
other manufacturing fields, in addition tp 
the gas-cutting industry. 
R. D. McComb. Welding J., Vol. 23, 
Jan. 1944, pp. 11-15, 


Use of Contouring Mache 


Condensed from 
“Western Machinery and Steel \\ orld” 


The function of the contouring machine 


is to produce irregularly curvec shaped 
members from straight sections or “t stock, 
which may be either constant or varied in 
cross section. 

A contouring machine must rugged 
to resist deflection. On the table is fastened 
a cast iron, Kirksite, Formite, other 
block approximating the shape to bh 
formed, and the metal is then ironed of 
stretched into this shape by a pressure yl 


inder. 

Except with very ductile materials, the 
ironing method frequently fails to reach the 
elastic limit of the material, so that the 
spring-back is very variable and difficult 
to calculate. 

Therefore, the contouring machine is pre 
ferably applied (1) with. heavier material 
where the severity of the contour impels 
the material to flow beyond its elastic 
limit; and (2) with lighter material where 
the contours are not severe. 

In the latter case, the material is stretched 
between a point on the table and the pres 
sure cylinder, and then the shape rolled 
on the table into the stretched material. 
With the second method, very large shapes 
can be formed, the die cost is lowet, 
many shapes may be formed directly from 
the straight strips and sheets. 


The principal advantage, of course, # J 
that the material being stretched approxis 
mates its elastic limit before the forming 7 
takes place, and the element of spring: i‘ 


back is eliminated. Materials varying @ 
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tensile as much as 300% may be worked P 


over the same form and give the same 
sults. 


A variety of simple shoe or roller ses 
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N GENERAL CHEMICAL CREATES NEW FACILITIES 


SULFURIC ACID 


TO SERVE AMERICAN 


INDUSTR 


Alkylation, sulfona- 
tion, and improving 
color, odor, and sta- 
bility of petroleum 
products. 


Paints 

Raw material in 
production of pig- 
ments; for sulfonat- 
ing drying oils. 


Fertilizers 

Used in super phos- 
phate and ammo- 
nium sulfate pro- 
duction. 


Used in the spin- 
ning bath in rayon 
manufacture. 


Sulf anal af on 
Sulfonating vegeta- 


ble oils for water, 


. : me. _~ 
heh aN 
‘ ; iyi i} it Wilds ow \f 


fire, and milidew- 


proofing fabrics and 
textiles. 


Textiles 


For carbonizing From 


standard: 
wools and for the Oleum 
dyeing bath in pro- - 
; : ' ih 
duction of textiles. Diamond , 
Crystal 
From G 
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nearest 
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(114.676 Fie 


Special High Purity: 


Baume, 


arboys 10" 
ASED: > — ic 
. hhysical and che 


Technic 


For pickling of stec 
sheets and casting 
removes oxides and 


scales. 


For washing toluene 
and benzene, raw 
materials for dye- 
stuffs and explo- 


sives, 


Carboys Only 
Cp H»SO4 


New tec 


Acid. W rite 


Fluosulfonic for Bul- 
al Service ce 
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RELY UPOR 


AGING OVENS | 


Volume production demands equipment that insures maximum 
efficiency. That is why ROSS AGING OVENS have been specified 
by the largest producers—to provide definite production advantages 








—space saving design—single process combined heat treat and aging 
—correct temperature cycles—advanced conveying methods. 


ROSS Continuous, Stationary or 
Compartment type ovens embody 
all the design and operating fea- 
tures that have recommended 
them to the world’s largest pro- 
ducers of aluminum forgings. 


Consult us on your particular 
production problem. You can rely 
upon recommendations by ROSS. 





|'J.O.ROSS 


ENGINEERING CORP. 
350 MADISON AVE., New York 17, N. Y. 


CHICAGO 6—201 N. WELLS ST. DETROIT 3-—12953 GREELEY AVE. 
ROSS ENGINEERING OF CANADA LIMITED — DOMINION SQUARE BUILDING — MONTREAL 
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sure application dies may be used. fp 
certain cases an extra cylinder supplied 
for attachment at right angles to the ma. 
chine provides means for stretching and 
ironing at one time. 

The mounting of shapes on the table 
requires careful attention, In addition 
to proper mounting, rolls or shoes mus 
be solidly bolted to the ram plate. Blocks 
to attain working height are preferably 
cast with the shape. 

If the shape is to be made from light 
sheet, knurled grippers are not desirable 
as the knurling cuts in to the sheet. A 
better method is to hold with a corrugated 
die. 

The general advantages of the contouring 
machine are: (1) relatively low cost com. 
pared with draw presses for similar work; 
(2) much lower cost for forms doing the 
work; and (3) considerable saving in time 
and wasted material as compared with op. 
erations where trimming must be done after 
draw press work. 

At the present time, the contouring ma. 
chine has a very useful field in aircraft, 
ship and truck body manufacture. 


Western Machinery & Ste V orld 
Vol. 35, Feb. 1944, 66-67, 


Cleaning Steel for Finishi 


Condensed from “Metal Finis/ 


Addition of alkaline materials rinse 
water in cleaning operations wil! .sually 
give metals a clean and uniform >oking 
surface, and yet will leave them highly 
unsafe to paint. 

Among the alkaline materials t are 
sometimes added to rinse waters uustic 
soda, soda ash, sodium chromate dium 
bicarbonate, etc. Such additions are ruinous 
to organic coating life. 

Other materials that may rf n on 
steel surfaces and that are not visually de- 
tectable, but that are very harmful to paint 
life, are other alkaline salts; alkaline earth 
salts, such as are always present in un- 
treated waters; soluble salts of iron, such 


as the chloride or sulfate, remaining 4s 
residues from pickling operations, and 
soaps, wetting agents, or emulsifying 
agents. 

Contaminants that may be classified as 
immediately harmful are dust, heat scale, 
and various forms of grease and dirt. These 
materials usually produce immediate effects 
upon appearance or adhesion, and are 80 
universally recognized as undesirable that 
their removal is usually stressed. 


Latently harmful materials include those 
invisible contaminants listed above. The 
effects of these contaminants become readily 
apparent in accelerated tests, such as hw 
midity or salt spray tests. They lead t 
early failure of the coating due to blistering 
or to corrosion of the steel under the paint 
film. 


Several of the cleaning methods that are 
used in preparing steel for painting ##° 
mechanical methods, such as sand or 3 
blasting, or the use of abrasive paper; 
vapor degreasing; hydrochloric or su 
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f Electronic heat can surface harden gear Electronic heat is revolutionizing brazing Electronic heat reaches through glass 
teeth or localized oreas in seconds in- and soldering operations. Speed and walls to degas metal elements in radio 
stead of hours . . . with precise control efficiency are increased and wosteful and §uorescent tubes without affecting 
over depth and degree of hardness. after-cleaning.operations ore eliminated, ~ the envelopes. Action is instantaneous. 

Se 

y 

8 

y 

| Electronic heat can bond glass to Electronic heat is ideal for soft metal Electronic heat seals packages rapidly 

metal faster with finer control of heated melting pots. Lowers operating costs. and completely in matters of seconds on 

Cc area. Often increases production units Assures longer life of pot. Reduces gas continuous production lines. Packaged 

n from hundreds to thousands per hour. inclusions of the smelt. Ends fire hazards. goods containing foods are sterilized. 

S ‘ 

n 

. s company has been designing and building Electronic heating 

t : : : C ; : } ; 

, units (induction and dielectric) since 1921. We have the advantage of 

. 23 years of pioneering knowledge and experience in this specialty. 

h Our equipment (known as “bombarders”) has been used with sat- 

$ —— . = . . 

j isfaction by the nation’s leading electronic tube manufacturers for 

g almost a quarter of a century, for exhausting and testing tubes. 

Our apparatus has been time-tested for high efficiency and economy 

$ P . . . a . e 

— o of operation, and is built to minimize maintenance problems. Our 

. greater variety of models permits choosing the unit which is exactly 

; suited to your application, and offers the correct combination of 

) . ° , 

power and frequency which your jobs demand. You cannot get a 

power-wasting “misfit” machine from us. Before selecting any elec- 

+ oi tronic heater, it will pay you to write us. 

: & 

j 7 

300 megacycles -— 

:; and the following 

DIVISION OF “S" CORRUGATED QUENCHED GAP COMPANY power rau aath 

119 Monroe Street Garfield, New Jersey stepless.control from 

. - zero to full load: 
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Designers and Builders of High Frequency Converters Since 1921 





























Completely automatic—not only as to 
furnace temperature control and han- 
dling but as to operations preceding and 
subsequent to actual heat treatment. 
This is only one of the many Rockwell 
installations that have coordinated 
cleaning, heating, quenching, pickling 
and other operations into smooth-flow- 
ing, conveyorized processes to assure 
unvarying production of ferrous and 
non-ferrous products of high quality 
with lowest manpower and space re- 
quirement. 


Rockwell recommendations embody the 
selection and engineering of processing 
machines, fuel, heat application, furnace 
and conveyor systems to meet the eco- 
nomic needs of the user. 


W. S. ROCKWELL COMPANY 


BATCH TYPE & CONVEYOR FURNACES FOR EVERY HEATING APPLICATION 


54 CHURCH STREET 
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| 
| 


| 
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Two completely automatic, 
continuous installations for 
cleaning, annealing, quenching 
and pickling brass cups. Upper 
photo—rotary washing ma- 
chine feeding into a gas-fired, 
horizontal belt conveyor fur- 
nace, thence into a rotary drum 
type pickling machine to a dis- 
charge table. Lower photo— 
rotary washing machine feed- 
ing into two gas-fired, revolv- 
ing retort annealing furnaces, 
whence the work enters the 
rotary pickling machine, 


CONSULTING 
SERVICE 


In addition to the furnace en- 
gineering service, Rockwell 
offers a complete metallur- 
gical consulting service, in- 
volving investigations and 
recommendations concern- 
ing the proper heating and 
cooling of metal products 
for uniform results. 





Write for Bulletins | 
| 


NEW YORK 7, N.Y. 





acid pickling; alkaline cleaning, and clean. 
ing in a phosphoric acid type cleaner. 
None of the first four methods is suit, 
able as a final cleaning operation. Phos. 
phoric acid type cleaners are satisfactory, 
These cleaners contain, in general, phos. 
phoric acid, grease solvents, wetting agents 
emulsifying agents, and sometimes inhib. 


_itors of acid attack on steel. 


This type of cleaner is least critical with 
respect to the final rinse solution. Traces 
of phosphoric acid not removed in rinsing 
are actually beneficial to paint life. 


Cleaning Cycle 


Following is a good cleaning cycle: (1) 
Removal of gross visible contamination 
with a phosphoric acid type cleaner; (2) 
one or more rinses with clean water; and 
(3) a final neutralizing rinse. 

This final rinse is very important. 
must neutralize the effect of any alkaline 
materials left after the previous rinse, it 
must leave no corrosion material on the 
surface, and it should leave the surface with 
a uniform, pleasing appearance. 


To meet these requirements, final 
rinse should contain 0.01 to 0.1% of 
either phosphoric or chromic acid, or both, 
It should have a pH between 3 and §, 
It should contain an agent that wil! permit 
the rinse water to drain off in even 
film, and it should be used hot, pr<ferably 
boiling. 

Work should be dried rapidly and com- 
pletely after rinsing. The rinse solution 
should be carefully  controlle with 
respect to phosphoric or chro: acid 
concentration and pH, and the concentta- 
| tions of soluble salts, particularl; chlor. 
ides and sulfates, must be kepi below 
definite limits. 

The hot, dilute phosphoric or chromic 
acid rinse largely neutralizes or removes 
the harmful contaminants discusse’ above. 
The phosphoric acid reacts with the steel 
to produce a thin film of insoluble phos- 
phates, a desirable paint base. 

Chromic acid leaves the steel ‘passive,’ 
i.e. coated with a very thin oxide film 
that tends to be self healing in the pres 
ence of adsorbed chromic acid. 

Laboratory and service tests show that 
slightly better protection of steel by paint 
coatings is obtained if the steel is pre 


cleaned prior to the phosphoric acid type 


rinse with a phosphoric acid type cleaner 
rather than with an alkaline cleaner. 

—Alfred Douty & Eugene Snyder. 

Metal Finishing, Vol. 41, 

Nov. 1943, pp. 754-757. 


Chip Control in Machining 


Condensed from “Mill and Factory’ 


Machining steel with carbides has 
brought to the fore the subject of chip 
control by chip breakers. A chip cut off 
a piece of work at 300 to 400 ft. a mia 
can be a potent hazard. 

Chips that ribbon into long coils often 
interfere with machining, hence must 
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Microstructure Shows the Resistance of INCONEL 
to Oxidation and Corrosion in Severe Annealing, 
Quenching and Pickling Operation 
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FIG. 1 FIG. 2 FIG.3 
ut & 5 x magnification 200 x magnification 200 x magnification 
“ni 
y P 
. © Ino: ter to relieve stresses between draws, brass Detail of the interior structure of the wire is 
" she! cases are conveyed by basket through a con- shown in Fig, 2. This structure, which is typical 
th ‘ ; . j 
id tin. us annealing-pickling process. of normal Inconel, remains sound and free from 
> any damage. 
t- | ese photomicrographs were made from a 
* § spe enof%-inch Inconel wire taken from a bas- Fig. 3 shows a higher magnification of part of 
ic @ ket» ich is still in use after more than 26 months. the oxidized and corroded surface of Fig. 1, sup- 
es ned ‘ . 
| _, ; ’ plements Fig. 2, and shows that the attack from 
¢. in this treatment of shell cases, quenching with oe ae 
d & ' ; : service is slight and confined only to the surface 
;. col] water spray immediately follows annealing : 
| ce ‘ i of the metal. 
; at 1 100° F.; oxide scale is then removed by im- 
mersion in an aerated pickling solution containing THE INTERNATIONAL NICKEL COMPANY, INC. 
~ . y 67 Wall Street, New York 5, N. Y. 
. 10° sulfuric acid and 2.5% copper sulphate 
at at 160° to 180° F. 
ot oO : *The details of this use of Inconel are 
e Py Note, in the longitudinal section of Fig. 1, that published in the belief that they will be 
at. . f interest and value to engineers and 

. the center of the wire is entirely sound after use “se pm Hap le nag 
ef designers working on similar problems, 

under these severe conditions. Originally 0.25- although the use of Inconel today is 
f § . : ; ‘ ‘ subject to approved applications. 
1 inches in diameter, the section is now 0.2-inches, : ie as 
. - 


| has a rough edge due to oxidation and corrosion, 
Close-up of welded Inconel annealing-pickling basket 


but shows a loss of only 20% in 26 months of used for handling large shell cases. 
; service. 











MONEL « “K” MONEL © “S” MONEL © “R” MONEL © “KR” MONEL © INCONEL © NICKEL ¢ “Z” NICKEL 
Sheet ... Strip... Rod...Tubing ...Wire... Castings 








MAY, 1944 1199 


———— 




















































CLEAN YOUR METAL PARTS 


on RUSH-HOUR’ scurpuxe 


3. 


MORE LOADS — FASTER 
DELIVERY—GREATER PROFITS 


HOW would “RUSH-HOUR” crowds get to work 
if subway superintendents still depended upon 
“horse-car” equipment ? 


How would war stimulated industry blast clean its 
daily "RUSH-HOUR” loads of metal parts if it 
didn’t depend upon machines like Pangborn Air 
Blast and ROTOBLAST"* Cleaning equipment? 


CUTTING 50% OFF BLASTING TIME MEANS 
MORE TONS OF WORK CLEANED DAILY 


when you get work to your cleaning room— 
75% of its total cost has been already 





spent in materials, labor and 
power. Why wait hours, days or 
weeks before you get your money 
back— due to “horse-car” clean- 
ing methods ? 


Put your cleaning room on a 
"“RUSH-HOUR” schedule by us- 
ing modern Pangborn equipment 
to finish the job. Blast cleaning 
is your LAST OPERATION. 
Why delay it— when with 
PANGBORN you can get 

it out QUICKER — BETTER 
—and CHEAPER. 

COME TO PANGBORN 


For excellence 
in production 


*Trade mark of Pangborn Corporation for airless blast cleaning. 


WORLD'S LARGEST MANUFACTURER OF DUST COLLECTING AND BLAST CLEANING EQUIPMENT 


PANGBORN CORPORATION - HAGERSTOWN, MD 

















removed: frequently. . Uncontrolled 
may make it hard to direct. the fluid coo). 
ant tube, even if a flexible system. 
According to the service engineer of 
Carboloy Co., Inc., the ground-in chip 
breaker has proved to be “the most satis. 
factory. means of chip control yet evolved,” 
It consists of a’step that has been ground 
into the top surface of the tool so the 
the step curls up or breaks off the chip, 
A deflected coolant tube can cause sud. 
den heating of the carbide tip, followed 
by cooling, a condition that might crack 
the tip. Correct cooling helps prolong the 
life of the breaker, since most of the heat 
generated is carried off by the chips. The 
cooling of the hot chip increases the chip's 
brittleness, making it easier to break. 
Width and depth of the breaker vary 
as the depth of the cut, feed, cutting speed 
and kind of metal being processed. The 
correct breaker will break off a chip after 
curling it from three-quarters of one turp 
to two or three turns. 
A shorter chip indicates too much pres. 
sure exerted. If the chip coils too tightly, 





it means too much control. Excessive & { 
pressure shortens tool life, may crack the fe « 
tip, cause chatter and waste pow In 
making light cuts, it may be possible to curl i 


the chip and direct it into the chip pan 
instead of breaking it. 


Breaker Width Variable 


Sometimes it may prove beneficial to 
increase breaker width in relation to the 
increase in the chip cross section. may 
be impossible to break tough chi). with 
feeds of 0.003 to 0.007 in., where correct 
control may require increasing t!- feed 
rather than decreasing the width. 

The size of the radius in the bac! of the 
chip breaker determines, to a large extent, 
the depth of the breaker. As the radius 








gets larger, it does not curl the chi yugh 
to control and break it. A sharp radius 
tends to cause the chip to press too -'rongly 
against the shoulder, thereby chipping or 
breaking the carbide. 

Appropriate radii are, in gene from 
0.010 to 0,030 in., with the larger size 
applying to the larger breakers. 

Control is sometimes done by changing 


the rake angles instead of by grinding 
chip breakers. One either decreases the 
rake angles to where the tool is practically 
flat topped, or by using negative angles, 
an advantage of the latter being the shorter 
grinding time needed, saving grinding costs 
and with less danger to the tip. 

Negative back rakes add strength at the 
nose of the tool. Negative side rakes 
have been used with either negative back 
rakes or zero back rakes. The side rakes 
usually help to break chips through squeez  § 
ing or compression. 

Excessive side rakes, however, may place & 
such heavy loads on the tool as to unduly § 
heat up. Side rakes may vary from 8 4 
positive to 8° negative; a negative side & 
rake of 3 to 8° is needed to control chips | 
without the breaker. The harder the steel, 
the greater the side rake. Negative back 
rakes of from 5 to 10° are usually ab 
lowed. 

Another means of control is to combine 
negative rake angles with a ground-in chip 
breaker. 





—Mill & Factory, Vol. 3. 
Feb. 1944, pp. 110-111, 266 
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gineering Company, 2451 W. Hubbard St., Chicago 12. 


all metal treating, utilizing heats from 300° to 
0° F., the Lindberg Super-Cyclone Furnace gives 

to plete versatility. 
he or instance, in the photographs here, a charge of 
m4 : r blanks is just going into the Super-Cyclone at 
“ct 50° F. Next a load of gate valve weldments is being 
ed -Larged for stress relieving at 1100° F., and below, 16 
‘a coad frogs are lowered into a temperature of 700°F. 
t - tempering. All using the same Super-Cyclone 
us Furnace! 
‘ hen a load must be reheated at a lower tempera- 
ly ture, after quenching, the Super-Cyclone can be accu- 
of rately brought down to the proper heat while the load 
2 is in the quench, saving precious time and rehandling. 
re Che Super-Cyclone operates on a principle of fan 

/ driven hot air from an isolated heating chamber rac- 
. 4 ing at high velocity through the most compact load 
e to build up temperature with rapid uniformity. This 
y Fi allows temperatures to be built up or reduced with 
2 ; amazing speed. And there is a complete avoidance of 
. radiant heat that causes distortion. 

; This revolutionary heating principle saves time and 
: space, keeps work straighter and cuts production 
k costs. Write for complete information to Lindberg En- 
Ss 
5 





“LINDBERG 
FURNACESE 


SUPER-CYCLONE for hardening, normalizing, annealing, tempering 
— CYCLONE for accurate, low-cost tempering and nitriding } 
HYDRYZING for scale-free and decarb-free hardening 
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METEX 
Martie Stripper 
for Easy Removal of 


Metals from Plastics 


This sensational, new method 
of salvaging metals from plas- 
tic rejects, was publicly intro- 
duced in Metals and Alloys 
last month, and has already 
received wide public accept- 
ance. Let us mail you our de- 
tailed bulletin stating further 
details or write for Special 
Introductory Offer. 





New, extremely effective additive 
for use in all concentrations of 
hydrochloric and sulfuric acid at 
all temperatures. 


SPECIAL FEATURES 


* Speeds up ordinary pickling forming a 
foam that eliminates irritating acid spray. 

* Produces an adherent, more uniform film 
when added to chronak and other dichro- 
mate dips. 

* Eliminates rinsing problems and gives 
uniform results in cadmium and zinc 
bright dips. 

* Assures excellent results when used in 
Bullard-Dunn processing solutions. 

* Strips chrome with no attack on base 
metal when used with 35 to 50% hydro- 
chloric acid. 


WRITE FOR Pree DATA SHEETS 


iw aw ewe OR AT So 


WATERBURY 88, CONNECTICUT 
WRITE ONE OF THESE SERVICE ORGANIZATIONS FOR FREE DEMONSTRATION 


DETROIT CHICAGO 


Udy hee 
Gen. A. Soute Ce. cGeon Chem. Co. 


CLEVELAND 
Udylite Corp. 


sv. tours 
teselco, : 
lacorpersted Supplies Ce. 





TORONTO—CAN. 











Rotary Barrel Tumbling 


Condensed from “Proceedings,” 
American Electroplater’ Society 


The “Roto-finish” method is a procedure 
for removing burrs from metal parts by 
tumbling them in a rotating barrel. Th, 
method ig not to be confused with haji 
burnishing, in which burrs and rough spots 
are merely piened down by the action of 
the balls. In the roto-finish process, ap 
abrasive is used, resulting in burrs being 
ground off. 

Two distinct methods are used—wet and 
dry. In the dry process, the parts are 
charged into a horizontal barrel, together 
with a fibrous abrasive-impregnated com. 
pound and “roto-burnishing chips,” which 
are fractured limestone or granite. 

No water is used with the mixture jp 
this process. It is practically noiseless, 
and the parts come out clean and dry, 
When the barrel has run long enough 
for sufficient grinding to have taken place, 
the parts are separated from the abrasive 
matefials by means of a vibrating separator, 

This process is extensively used where 
parts are very delicate and require a mild 
polishing or buffing action. The average 
time required on steel parts ranges from 
8 to 24 hr., and on aluminum ar 
parts, 2 to 18 hr. 


brass 


The wet process is more severe than the 
dry, usually requiring 1 to 6 hr steel 
parts and 15 min. to 2 hr. on | and 
aluminum. There are three divis:ons of 
the wet process, namely, grinding, | :oning, 
and coloring. 

In the grinding process, the p ‘ts are 
charged, together with limestone gran- 
ite chips, an abrasive paste, anc water, 
into a water-tight barrel. The drasive 
compound serves largely to main in the 


abrasive quality of the chips. 


No Damage to Surfaces 


Small parts are handled en-ma Frail 


and accurately machined parts can be de 
burred without distortion or damage to 
surfaces. Corners and outside edces and 
surfaces receive the most grinding action. 


Edges and corners can be ground to an 
appreciable radius, with neglible effect on 
surface dimensions. 

A surface analyzer will usually show 
from 4 to 16 micro-inches surface im- 
provement. Burrs on inside or recessed lo- 
cations receive less action, but if there is 
an opening that will allow the flow of 
chips, considerable grinding wil! occut. 
External threads of close tolerance should 
usually be masked. Internal threads seldom 
need shielding. 

Large parts of such weight and shape 
that they would nick each other are de 
burred singly. This pays if the part would 
require considerable hand burring. 

For most purposes, the grinding opef 
tion is all that is required. If a brighter 
finish is necessary, grinding is followed 
by the honing operation. Honing is done 
with a mixture of burnishing chips 
steel balls. 

If the article is being prepared for plat 
ing, or for some other reason requilt 
a still higher finish, “coloring” is carried 
out by ball tumbling, following the hon 
ing operation. . 

Several examples of the applications of 
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EPENDABILIT Y—always an impor- 

tant consideration in the selection 

of insulating refractories—is even more 
impertant today with furnaces operating | 
continuously at capacity. That's why ex- | 
perienced engineers specify Armstrong's | 
Insulating Fire Brick. 

Armstrong's Brick have proved their 
ability to “take it’—to deliver efficient, 
maintenance-free service under forced 
production conditions. 






















: All five types of Armstrong's Insulating 
. Fire Brick (for temperatures from 1600° 
4 to 2600° F.) have the requirements for 
. dependable service: high insulating eff- 
n ciency, light weight, great crushing 
n strength (hot and cold), resistance to 
spalling, and low heat storage. 
: Armstrong's engineers will be glad to 
“ A help solve your furnace problems by sug- 
;s ff *\ gesting the right brick, cement, and 
f method of application. Their recommen- 
. dations, based on 30 years experience in 
. the manufacture and use of lightweight 








refractories, will be sound and practical. 


Write today to Armstrong Cork 
Co., Insulating Refractories Dept., Cy) 


5505 Concord St.. Lancaster. Pa. 







| ARMSTRONG’S 
| INSULATING REFRACTORIES 
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Among the reasons for the widespread use of the Bullard- 


Dunn Process in plants which descale gears, dies, and pre- 


cision threaded parts is the fact that it does not attack 


the base metal. 


Also, by its high “throwing power’ it re- 
g & I 


moves scale completely from tiny recesses and internal 


surfaces. 


[hese unique advantages, coupled with its greater speed, 


make the Bullard-Dunn Process indispensable for pro- 


duction where time is at a 
premium and accurate work 
a necessity. Send samples 
of your work for an esti- 
Write for booklet 


mate. 


today. 


BULLARD-DUNN 


DIVISION OF THE 











Note these 
Other Advantages 


Fast 

Economical 

Labor saving 

Easy to operate 
Long Solution life 
Produces chemically clean 
surfaces 


No etching 


BULLARD COMPANY BRIDGEPORT 2, CONNECTICUT 








these methods are described. Trigges 
guards are deburred, using wet-grind| 

only, 240 per machine load, in 144 hr. On 
man operates three machines, thus deby. 
ring 720 pieces in 12 hr. Hand deburrigg 
required 15 min. each, or 180 man-houg 
for 720 pieces. 

A 55-lb. bronze casting, machined jj 
over, required 6 man-hours to deburr. 
hand, It is Roto-deburred in 144 hr., thre 
parts to a machine, and one man operates 
seven machines. 

This method of deburring is not a pang. 
cea for all deburring problems, but if parts 
do lend themselves to this method, it wij 
do the work rapidly and economically, 


—Fred P. Green. Proc., Am Electro. 
platers’ Soc., June 1943, pp. 17.29 


Heat Treating Bronze Castings 


Condensed from “The Foundry’ 


Heat treatment to cure porosity in certain 


classes of bronze castings can be used only 
when the castings are structura sound, 
made by satisfactory, foundry methods, and 
only when the unsoundness is due to a cer 


tain condition of the metal. 


Defects caused by faulty gating and riser 


ing cannot be remedied by heat tment 
The cracks, fissures, tears and $ pr 
duced must be overcome by gx yundry 
technique. Good design is impo: in the 
production of sound castings 

Proper use of fillets at juncti of sec. 
tions that meet at sharp angles at the 
junction of sections of different S$ Sec: 
tional areas will tend to lessen rs and 
shrinks by having the fillets a shock 


absorbers during the cooling « 
Absorbed combustion gases ell 


those formed during the casting $ will 
cause leakage in pressure castin t good 
melting practice and sand c« | will 
eliminate it Alloys more ‘si ible 
oxidation should be deoxidized agents, 
such as phosphor copper. 

The use of choke gates straines 
cores is advocated as a means of climinat- 
ing dross and oxides. Elements such 4s 
aluminum, silicon, iron and antimony prfo- 
mote unsoundness in pressure castings, and 
should be avoided. 

Metals are heat treated for ral pur- 


poses: to relieve stress or strain caused 
by different working or cooling forces; t 
refine or rearrange the grain  structute, 
and/or, to toughen or harden the alloy. 

The first two reasons apply to leakage in 
pressure castings. Poor design or drastic 
changes in cross sectional area will caus 
stresses and strains due to uneven cooling 
rates. Annealing will remove thes 
stresses and prevent leakage due to straifs: 

The authors have reason to believe that 
impurities affect the crystal structure. One 
pressure alloy tested gave a number 0 
leaky castings, although no defects wet 
apparent when the castings were cut Up. 

Annealing of the rejected castings result 
ed in satisfactory products, but the treat: 
ment had no effect on the mechanical prop 
erties of the alloy. 

(Continued on page 1208) 
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HIGHLIGHTS 
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THE QUANTITY PRODUCTION of electrodes to meet the requirements of 
war production has been, of course, our chief concern. Research 
and development work has not been neglected, however, and a 
continuous program devoted to the improvement of present elec- 
trodes and the creation of new ones is carried on continuously at 





our modern research laboratory in Woodbridge, N. J. 
As a result of this important work, announcements of several 
new Murex electrodes will be made in the near future. 
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OILGEAR SPECIAL 200-300- TON GOOSENECK PRESS for 
straightening large, long tubes. Welded frame is 
made of steel plates from 1%” to 5” thick, is 
eDOES 7“ normalized after welding at 160° F. for about | 
- 8 hours and then sandblasted. %’’ Murex Fillex, 
5/16” Murex Fillex and %“’’ Murex Genex are used. 





A 30,000-TON UNIT SYNTHETIC 
one of six built by the 

ox Company, required approx- 
1 miles of piping ranging in 
n 2” to 30” which called for 
100 welds. These piping sys- 
ired designs for a wide variety 
ons, such as high pressures 








ratures, refrigeration, vacuum, 
s liquids, gases and corrosive 
s. Murex electrodes were used. 


LDS IN SAND DRYER WITHSTAND 
AES AND ABRASION. 450 tons 
pass through this revolving 
linder during eight hours’ 
n at red heat temperature which 
es drops below zero after shut- 
elded with Murex Molex elec- 
he welds outlast the dryer’s 
steel liner plates. The liner 
e made in three segments, with 
veld and 3 horizontal welds for 
eCT1oOn,. 






FLAME NOZZLE REVOLVING 


DRUM 
WET SAND 
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@MFURNACES 


For Every Industrial Heat Treating Process 











Discharge end of a continuous furnace brazing a three piece pulley assembly. Products 
ranging from small radio tube parts to heavy automotive and refrigerator units are neatly 
and economically joined in EF brazing furnaces. 


The Completed Assemblies are Discharged 





.. . from EF Brazing Furnaces 


“Greatly improved results—neater, stronger joints—60 to 75% faster, at about 
one-quarter the former labor cost,” that briefly is the report received from the 
production manager of a prominent midwestern plant after installing an EF con- 
tinuous brazing furnace for joining some of their assemblies. 


Securely Joined, Bright, Continuously | 





Within a month after installing their first brazing furnace, a second similar but 
larger furnace was ordered for joining other products—both furnaces are now | 
operating side by side, joining all kinds of assemblies—large and small—neatly, | 
economically and securely. 


Products difficult or expensive to make in one 
piece can be made in several pieces and joined 
—thus not only reducing the cost but actually 
improving the quality and appearance. Products 
requiring several stampings joined or requiring 
screw machine parts, forgings and stampings to 
complete the unit, can be neatly and eco- 
nomically joined right in the production line in 
your shop. 


Strong, leak-proof joints are made and the 
completed unit is discharged from the furnace 
—clean and bright. 


Any number of joints in the same product or 
any number of pieces can be joined at one 
time. The most intricate parts or assemblies 
are made to actually “grow together,” and 
joints made which are as strong, or even 
stronger than the original parts. On some 
Result of a laboratory test on an auto- parts it is possible to anneal and braze in 
mobile fan pulley in which the hub one operation. 

was brazed to the web. The complete 
pulley was placed in a press and pres- 
sure applied. The steel web breke but 
/ the brazed joint held securely. 














Investigate the brazing process for your prod-’ 
ucts. With slight changes in design you may 
be able to join your metal assemblies, neater, 
cheaper and stronger by this method. 
| Investigate This Process for Joining Your 


Aluminum, Brass, Copper or Steel Parts, 


Send for printed matter showing various types of EF brazing furnaces. 








The Electric Furnace Co., Salem, Ohio 
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Annealing for two hours at 1200 F, of 
25 leaky castings resulted in the accept. 
ance of 21 of these after the first treag. 
ment and two of the others after another 
anneal. 

In practice it has been found that the 
percentage of rejects has fallen from 4s 
high as 50% before annealing to 3 or 4% 


after. It must be emphasized, however, 


that only castings with sound structures 
can be saved. 


—J. W. Horner & F, A. Mason. Foundry, 
Vol. 72, Mar. 1944, pp. 109, 187-189, 


Machining Plastics 
Condensed from “The Iron Age’ 


Cutting speeds for machining plastics 
are generally higher than for metals. Dif. 
ferent results are obtained with the various 
grades of plastics. In turning resins, a 
bronze tool bit is used for small production 
and will not require dressing for the first 


100 to 150 cuts. For large pre tion, 
high-speed stee! tools are preferred 

Tools are sharpened very mucl for 
brass work. Clearance should bs to 
20°, and slightly megative or zero rake 
is desirable. The tool should be t at 
right angles to or 1° to 2° above t nter 
of the material, and cutting edges ( 
in condition to produce long ribbx hav 
ings. 

Spindle speeds range from 450 000 
r.p.m., and should be regulated to « speed 
of 600 ft. per min. In machinin: lam- 
inated plastics and vulcanized fib ce- 
mented carbide tool tips are used fo: turn 
ing and boring. The tool should be sharp 
and have a clearance of at least 

Laminated plastic and vulcani iber 
tubes, rods and washers can be ned 
in automatics and hand screw : nes, 
Recommended cutting feeds on a tics 
are: Drilling, 0.007 to 0.015 in ev.; 
turning, 0.010 to 0.015; cutting off, 0.002 
to 0.005; forming, 0.002 to 0.003 

For hand screw machines, spindle speeds 


are 800 to 1000 r.p.m. for 1-in. diam. 
and over; under 1 in., 1500 to 2000 r.p.m. 


For automatic machines, 2500 r.p.m. for 
over ¥g in. diam., 3600 r.p.m. for 7/16 to 
¥z in., and 5000 r.p.m. for 1 in. and less 


are advised. 

Good results are obtained in drilling 
holes up to 3/16 in. by using high-speed 
drills with slightly negative rake ground 
on the cutting lip. Speeds range from 
2800 to 12,000 r.p.m. for small holes. 

When drilling methyl methacrylates, use 
a drill with a flute angle of 17°, with 
lip angle of about 70° and lip clearance 
of 4° to 8°. The best lubricant is 4 
mild, warm soap solution. 

Reaming plastics is mot recommended; 
it is best accomplished by the use of an 
expansion reamer. A speed of not over 
SO to 100 fr p.m is used. In general, 
threads above 1.4 in. diam. should be 
molded and smaller ones tapped Tapped 
inserts are used where maximum strength 
is required, 

Threads can be tapped as fine as 56 
per in., but threads over 4 in. should 
not be tapped. A speed range of 40 ft. 
per min. is used for 0.736 in. taps and 54 
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CHECK THESE EXCLUSIVE SCIAKY FEATURES 





PREHEAT... Scaly, rusty 


for the precision spotwelding of 


light gauge ferrous alloys 




















or coated steels easily 
welded by virture of pre- 
heating feature 


[ 





VARIABLE PRESSURE... 
eavy initial pressure, 
rmal pressure during 
rrent flow and forging 
sssure 



















AD RETRACTION 
orking stroke is ¥%2"— 











traction of 2%" is elec- 
cally controlled by foot 
witch. 














ae: 








UTOMATIC WATER 
UT-OFF . . . Water sup- 
! is nonreyy cut 
when head is retract- 
or control switch off. 












wate 





SELF CONTAINED 
Controls and contactor 
are in hinged cabinet 


simplifies installation 














SAFETY SWITCHES 
Provide control over 
welding circuit, control 
circuit and foot switch 
circuit. 













ELECTRONIC TIMER 
Patented Sciaky Time 
uses no intermediate re 
lay operates relay di 
rect from tube 

















BRAIDED CABLES... Used 
between transformer and 
ipper electrode — result 
in less fatigue breaks. 



















ELECTRO VALVE... Fast- 
acting d.c. operated sole- 












































noid valve controls air to 
¢ operating cylinder. SPEED . . . 180 spots per FOOT SWITCH... M%" 
‘ minute on two thick- stroke on covered foot 
nesses of .032" pickled ==] switch — operator need 
not raise entire foot from 
mild steel. fleor, 

















SSciaky SSrRos. 


Manufacturers of a Complete Line of A-C and D-C Electric Resistance Welding Machines 


4915 W. 67th STREET, CHICAGO, ILLINOIS 


ment. Consult us on your resistance welding problems. 
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Sciaky specializes in the design and construction of special equip- 








TRANSFORMERS... Sec- 
ondaries are hard rolled 







copper—having less ten- 
dency to overheat. 
















WIRING Terminal 
board wiring — plug and 
receptacle connections 
between welder and con- 
trol cabinet 























SILVER 


“Readyflow”—56% Silver—works at 1165 deg. 
B 201 —20% Silver—works at 1485 deg. 
Alsc many other standard and special compositions. 


Of all desired dimensions. 


For use with Silver Brazing Alloys. 





Write for booklet “MA” 





The American Platinum Works 


n+. AR ave AT OLIVER SF, 


Newark,N. J. 
cst Gav) 1079 


























FLAT SPRAY 





FULL CONE HOLLOW CONE 





For industrial processes involving washing. 
cooling, spraying, scrubbing, and quenching, 
Spraco Nozzles are available in a complete range 
of types, sizes, and capacities. Standard ma- 
terials are cast iron, brass, and bronze, but noz- 
zles for use with corrosive liquids and gases can 
be supplied from any machineable alloy (with 
suitable priorities). 


Lill? 
pets ///// Write to 
> 
4 » 


SPRAY ENGINEERING CO. 


109 CENTRAL STREET 





peoouns 


SOMERVILLE, MASS. 












ft. per min. for 0.0590 in. taps. For tap- 
ping laminated plastics and vulcanized 
fibers, high-speed taps 0.002 to 0.005 in, 
oversize are recommended. 

External threads may be molded in split 
halves. These may be produced by self. 
opening dies with high-speed steel chasers. 
Milling may be accomplished by any stand- 
ard machines using standard cutters, especi- 
ally the carbide tipped variety. The cutting 
speed is about 400 ft. per min. 

Sawing is done at 1200 to 1300 ft. per 
min., using a band saw with 14 to 18 
teeth per in. On a jig saw, the blade is a 
No. 3 jewelers’, with 22 teeth to the in. 
Finishing operations are grease burnishing, 
dry tumbling and wax finishing. 


—W. S. Low, Jr. Iron Age, Vol. 153, 
Feb. 10, 1944, pp. 59-61, 137. 


Stress Relief and Steel Castings 


Condensed from “Transactions,” 
American Foundrymen’s Association 


Tests show that stresses can be re-estab 
lished in a casting by cooling too rapidly 
from the elevated temperature at which it 
has been stress relieved. The limiting t: 
perature to prevent re-establishment of 
stress is fixed by the yield strength of 
steel at this temperature as related to 
imposed stress due to differences in co 
rates throughout the casting. 

A proper stress relief cycle should 
sist of heating to a sufficiently high 
perature to relieve the stresses rap 
cooling slowly to a temperature at w! ch 
the rate of plastic flow is relatively ; 
and holding at this temperature until the 
thermal gradient and desired amount of the 
stress gradient are removed before 
stricted cooling is allowed to occur. 


The machine used for determining « tes 
of stress relief applies continuously deci-as- 
ing loads to a tensile specimen in s\ a 
manner that the specimen remains at a «cry 
nearly constant strain. The specime: is 


held constantly at whatever temperature is 
being considered. 

The load is applied through iso-elastic 
springs, and the indicated deflection is re- 
corded at short, regularly timed, intervals 
to give data for a time vs. stress relation- 
ship. Data are given for cast carbon steels, 
stres$-relieved from different initial stresses 
at 550 C. (1020 F.), 650 C (1200 F.), 
and 750 C. (1380 F.). 

It is shown that the precentage of 


t 
—b log — \ ; 
te / 
in which b is a constant depending upon 
the temperature and material, t is the 
elapsed time after stress relief was started, 
and to is the time necessary to completely 
relieve the initial stress. 

It is probably safe to assume that the re- 
laxation of steel is a simple exponential 
function of temperature, which is expressed 
as log t. == R:—R: 6, in which R: and 
R: are positive constants, valid over the 
range of temperature used in their expefi- 
ments, and @ is the temperature. 


—E. A. Rominski & H. F. Taylor. Transa 
Am, Foundrymen’s Assn., Vol. 51. 
Mar. 1944, pp. 709-727. 


stress relief is equal to 
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FOR DISCRIMINATING USERS 





A complete line of wire, rod and bars 


IRTH-STERLING —a mill with a 1913, when FIRTH-STERLING made 
national reputation for consistently the first Stainless Steel produced in 
high quality Tool and Alloy Steels— this country, we have specialized on 
is in a unique position to meet the made-to-order types for the most ex- 
special requirements of discriminat- acting specifications. Literature is 
ing users of Stainless Steels. Since available, giving complete details. 





Ask For: 


Bulletin No. SL-2009 on Types 420, 
440-A, 440-B, and 440-C. 


Bulletin No. SL-2010 on Types 403, 
410, and 416. 


Bulletin No. SL-2011 on Types 302, 
303, and 304. 


Bulletin No. SL-2018 on Cold Fin- 
ished Stainless Steels. 


Sterling” Stainless Steels Meet 


Special Requirements such as: 
1. Closely Controlled Compositions, 
2. Exacting Physical Requirements. 
3. Surface Perfection in Various Finishes. 


4. Precise Size and Shape Tolerances. 








Makers of 
Fine Stainless 


Steels Since 


STEEL COMPANY 
Offices: McKeesport, Pa. New York - Hartford - Philadelphia - Cleveland - Dayton - Detroit - Chicago - Los Angeles 
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Black Finishes for Metal 


*) Take your A Composit 
The blackening of non-ferrous metals 

: | 1s important in the war program for many 

Non-Ferrous | reasons, including recuction of reflectivity, 
increase im corrosion protection, chemical 
4 non-reactivity, identification, and as a base 
Melting Pro ble ms for paint. Walter R. Meyer (Proceedings 
of the American Electroplaters Soc., 1943, 

pp. 90-92) gives several methods. 

Nickel is usually blackened by the de. 
position of black nickel or black chromium. 
A typical black chromium formula is: 
Chromic acid, 47 oz. per gal.; barium car. 
bonate, 0.67 oz. per gal.; acetic acid, 0.8 
oz. per gal.; room temp.; 1000 to 2000 
amp. per sq. ft. Cooling is required, 

Nickel may be blackened directly with 
a solution containing: potassium sulfo- 
cyanide, 0.07 oz. per gal.; sulfuric acid, 
0.67 oz. per gal.; hydrogen peroxide 
(30%), 3.4 fl. oz. per gal.; pH, 1.2, 
Zinc or copper may be deposited on nickel 
and subsequently blackened. 

To deposit an adherent film of zinc or 
copper on nickel, Wood's nickel strike 
should first be used. This consists of a 30 











—and receive values beyond ordi- 
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Fisher Furnaces, Blowers and Acces- sonisining $2 Oz. per gal. of mical 
sories are the result of development de and 1.5 pints per gal. of concent: 
and progress through years of solv- hydrochloric acid. 7 
ing production problems. Fisher SAROIID SDUSS DEARACKED t by : 
Service goes further than design and 1 

construction. It includes the engi- produce brownish black 

neeririg application of the equipment mium: Copper sulfate, 


to yourparticular plantrequirements. potassium chlorate, 3 oz. per gal.; si 
: : chloride, 3 oz. per gal.; temp., 1 
Consult Fisher on your equipment 200 F. 


* . Hig! cl omi I é d higl ickel 
and plant layout problems. Bulle- BLEEDS OM EIN 


* alloys (e.g. stainless steels) are u 
tins and catalog are available Upon difficult to blacken directly, althou 
request. patent for direct blackening has been a 
| Tr} met is outlined for nicl 
New Bulletins 


Fisher Furnaces 
Fisher Accessories Catalog Gf an a AM [here is 
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Write for your copies 


subsequently blackened 
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Blackening Zinc 


Since almost all salts of zinc are 
less, the formation of a black color 
zinc requires the deposition of a black 
Black nickel may be electrodeposit 
deposited by simple immersion. 
basic salts of zinc sometimes spot 
coatings. 

Buffered molybdate solutions are widely 
used for blackening zinc. A pH range of 
to 9.5 is used, and black coatings 
roduced in 1 to 5 min. in solutions 
erated from room temp. to 200 F. The 


‘5 


zinc surface must be clean. 

Copper and high copper alloys are usu- 
ally blackened with sulfides. Unfortunate- 
ly, sulfide finishes have poor adhesion and 

' 
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5541 North Wolcott Ave., Chicago 40, Illinois Ikaline oxidizing solutions 
shor A solution of potassium hydroxide and 
Fi RNACE COM PANY potassium persulfate has been used and 
. “cy : gives an adherent. velvety black oxide fin- 


Engineers and Ma se fe oO as ee : | ish, but the bath is expensive and short 


lived. The author has developed a stable 
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THE MOST EFFICIENT AND ECONOMICAL SYSTEM FOR INDUCTION HEATING 


‘> 


PER HOUR 


















THIS WAR PLANT'S INDUCTION BRAZING SECTION 
ROLLS-UP IMPRESSIVE PRODUCTION RECORD! 


Here, 4 Model 1070 Thermonic Induction ernie 
tors and work tables, operating ‘round the clock, 
brazed 60mm tail fin assemblies at the rate of 
1440 per hour. Operations on this equipment are 
















so simple that inexperienced hands need no train-' 






ing. Uniform brazing results minimized rejects. 






Thirty days after completion of this contract, the 









same equipment was converted over to still another 






type of brazing. Had it been a heat treating, hard- 






ening, melting or forging job, the transformation 






would have been equally as simple. Changeovers 





with standard fixtures, from one job to. another is 





accomplished in minutes. Induction Heating scien- 
tifically approaches your heat treating problems, 
costs and production. Inquiries invited. : 


INDUCTION HEATING CORPORATION - 309 LaraveTTe STREET, NEW YORK 3, N.Y. 


Largest Producers of Electronic Heat Treating Equipment for brazing - melting - hardening - forging - annealing 














MIXERS 





“LANCASTER” Eliminates “Guess Work” 
in Mixing Powdered Metals 


Precision control is of vital import- 
ance in mixing formulas of powdered 
metals. Guess work won't do. 


The “Lancaster” is the only mixer 
that provides the two important factors 
for precision: (1) counter-current mixing 
(2) balanced mulling action. These com- 
bined actions are intensively applied 
on a horizontal plane. No “dead spots” 


are created ... the tendency toward 


Only Mixer to Combine Counter-Current 
Mixing with Balanced 


Illustration shows how material is con- 
veyed by clockwise rotation of mixing pan 
and deflected by stationary side wall plow 
into the path of counter-clockwise rotating 
plows and muller (or mullers) which are 
established off-center of pan diameter. 


LANCASTER 


RRi¢C 


LANCASTER, 


“Lancasters” 


separation between heavy and light 
particles is avoided. 

mix fast... 
quickly. Their rapid . . . dependable, 
uniform performance means improved 
man-hour productivity .. . better re- 
sults from other processing operations. 


clean 


Recommendations to suit your indi- 


















IRON WO 


a a On ee. oe 2: ae 


PENNA. 


Divtis 


Mulling Action 


**Lancaster”’ 
Mixer, Symbol 
SKG. Closed pan 
type, fitted with 
liftable mixing 
head and de- 
mountable pan. 


vidual requirements will be submitted 


promptly upon request. No obligation. 














solution for direct oxidation of cop 
and its alloys, which has been widely a¢. 
cepted. 

The velvety black coating produced ig ap 
excellent base for paint, oil or wax finishes 
It has 20 hr. salt spray resistance, and 
oiled coatings have withstood over 299 
hr. salt spray without formation of greeq 
corrosion products. 

Brass containing more than 65% 
can be blackened like copper. Another 
method involves anodic treatment of the 
brass in a strong caustic soda solution, A 
generally used method is the so-called 
“copper carbonate-ammonia” method. This 
produces a black film of cupric oxide 
which has a bluish cast. 

A typical formula is: Copper carbonate, 
1 lb.; ammonium hydroxide, 1 qt.; water 
3 qts. Use at room temp. to 175 E. 
The work should be clean, preferably 
bright dipped, before treatment. 


Black Nickel Plating 


J. G. Poor (Metal Finishing, Vol. 41, 
Nov. 1943, pp. 694-696, and Dec. 1943, pp, 
769-771) places black nickel plating soly. 
tions in two classes. In one type, the bath 
is strongly alkaline and contains arsenic, 
sodium cyanide, nickel, zinc, and sometimes 


ammonia. The second type is acid 
bath containing a sulfocyanide, nickel, zine, 
and an ammonium salt. 
The arsenic type bath is not recom:nended 
because of its poisonous natut the 
| possibility of formation of the pois: 


| onous gas, arsine, during operati 


The second type of bath, w was 


selected for further study in this ‘nvesti- 
gation, has the following com; ition: 
Sodium sulfocyanate, 2 oz. per ; zinc 
sulfate, 5 oz. per gal.; nickel a nium 


sulfate, 6 oz. per gal.; nickel s: e, 10 


oz. per gal. Conditions studied — -luded 
temperature, agitation, time, curre nsity, 
pH, effect of a buffer, and eff am- 
monium salts. 

The optimum temperature wa: ad to 
be from 80 to 97 F., although s de 
pends on current density c non- 
adherent, or burned deposits we tained 
outside this range. Agitation « 1 pit- 
ting, found later to be due t ration 
of the solution as a result of the agitation, 
A lustrous black color required min, 


for development at 85 to 90 F. 

The permissible current density increases 
with temperature. Thus, at 90 F. the cur 
rent density range is 1.5 to 4.5 p. per 
sq. ft., while at 120 F. it is 3 to 13 amp. 
per sq. ft. At current densities below the 
optimum range the deposits are gray and 
at current densities above the optimum they 
are burnt. At 120 F. a good black is ob 
tained in 10..min. 


Defective Coatings 


A pH of about 5.1 was found to give 
better results than higher values. At the 
higher operating temperatures and at pH 
values above 5.1, a tendency to obtain white 
specks on the deposits was noted. Thest 
specks were assumed to be basic zinc 
products. When 4 oz. per gal. of borit 
acid was added to the formula it was 
found that the optimum pH range wa 
4.4 to 5.5. . 

Baths operated without any ammonium 
salt gave gray or loosely adherent deposits, 
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© (In red) The first automatic pro- 


portioning equipment, developed 
by Surface Combustion. 


@ (Left) Charge end of modern gas 
carburizing unit, heated by radiant 
tube heating elements and utilizing 
a@ prepared gaseous atmosphere. 





















@ SINCE 1914, when Surface Combustion 
developed the first automatic proportioning 
equipment for the mixing of air and gas, the 
company has maintained a continuous program 
of research. This has brought to industry many 
basic developments in equipment, and the 
burning of gases, and in the application of the 
products of combustion to the heat treatment 
of metals— both ferrous and non-ferrous. 
These Surface developments have proven 
practical because the very concept of each 
has come from research in metallurgy. Exam- 
ples such as (1) gaseous atmospheres, based 
upon the combustion and chemistry of gases, 
(2) the radiant tube heating element, (3) the 


lhe thal freaterd 


SURFACE COMBUSTION + TOLEDO 1, OHIO 


1944 


application of convection heating, (4) the utili- 


zation of alloys in moving mechanisms are 
some of the things that have been substantial 
contributions to the industry. 

These are ‘tools of tomorrow” in the hands 
of Surface Engineers. And, with these tools are 
the years of specialized experience so neces- 
sary for a full understanding of the ever ex- 
panding needs of an aggressive metal industry. 

Post-War heat treating plans are in the mak- 
ing in the laboratories, and in the development 
and engineering departments at Surface Com- 


bustion. If you have a problem of heat treat- 


ing, take advantage of Surface’s facilities to 
do the job... 


to get results. 
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PF 


Standard and Special industrial Furnace Equipment For: 
Forging, Normalizing, Annealing, Hardening, Drawing, Carburizing, Nitriding 
and Heating. Special Atmosphere Generators. Write for Bulletins. 












OF CONTINUOUS HEAT 
TREATING PROGRESS 



























For 


CLEAN STEEL 


and 
INCREASED 
PRODUCTION 


© Lunke-Rite—an extremely ef- 
fective exothermic, powdered 
compound for the control ef pip: 
ing in steel ingots poured with or 
without, hot tops; and in steel 
castings. It increases ingot yield 
considerably. The additional heat 
created has a beneficial effect on 
quality of steel by reducing rate 
of cooling in center section of 
ingot, which has been found to 
prevent internal cracks and lami- 
nations. This fact is especially 
important for large forging in- 
gots.—Also used for fitting ladle 
stopper into nozzle;—as cover on 
steel in ladle where duplexing or 
reladling is practiced;—as cover 
on hot metal being transported a 
distance from blast furnaces;— 
etc—_LUNKE-RITE is available 
in grades to suit various needs. 
Information upon request. 











Rite-Melt Cleanser—  con- 
taining no aluminum—placed on 
bottom of ladle or into stream or 
on bottom of mold. 


Rite-Sulphur Reducer—put in 
ladle. 


Rite-Moldcote— for steel in- 
got molds—can be easily sprayed 
and is economical to use. 





CONRAD WOLFF 


Manufacturer—Owner of 
The Rite-Products Company 
Irvington, N, }. 
P. O. Box 448 .. . Newark, N. }. 


Additional Products: 


Rite-Tonerde 
Finest levigated alumina 


Green-Rouge Polish 
Levigated Chromic oxide 


Mild Polish 
Levigated tin oxide 


Sharp Polish 
Levigated cerium oxide 
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and considerable cathoae gassing was noted. 

Substantial thicknesses of uniform lus- 
trous black nickel can be obtained. Some 
of the deposits were over 0.005 in. thick. 
In most cases, this thickness is impractical 
because the coating is brittle and cracks 
with the slightest flexing. This effect 
is not noticed with the thin deposits usu- 
ally produced commercially. Thin de- 
posits do not have much corrosion re- 
sistance. 

The relative corrosion resistance of black 
nickel on steel, and of black nickel over 
cadmium, zinc, cyanide copper and nickel 
was studied. Exposure tests were made 
in the salt spray, in a humidity cabinet 
and out of doors... Black nickel on nickel 
had the best resistance to spotting and 
discoloration. 

A copper undercoat accelerated the cor- 
rosion of the black nickel, and led to the 
appearance of larger amounts of white 
corrosion products. Zinc and cadmium 
gave similar results, especially in the salt 
spray, probably by corroding themselves. 

Analysis of some deposits showed the 
presence of sulfur, nitrogen, carbon, nickel 
and zinc. Some of the nitrogen is present 
as ammonia, which is evolved slowly from 
fresh deposits at room temperature and is 
rapidly evolved at 350 F. 


Plating Bath Variables 


A study undertaken to find the optimum 
values of variables in black nickel plating 
is reported by W. E. Moline (Proceedings 
of the American Electroplaters’ Society, 
1943, pp. 21-23). The type of bath con- 
taining nickel sulfate, ammonium sulfate, 
sodium sulfocyanate, and zinc sulfate was 
used in this work. 

As a starting point, an operable bath was 
used and the concentration of each com- 
ponent was varied in turn to get its op- 
timum value. Using the optimum bath 
composition thus found, operating variables, 
namely pH, temperature and _ current 
density, were next studied. 

Following are the optimum concentra- 
tions and operating conditions thus de- 
termined: 


while high values lead to poorly-adhe 
striated deposits. | 
Low pH or current density leads to dui” 
deposits, and high current density resui. 
in milky deposits. Elevated temperatypes 
cause deposits to have a metallic appe 
ance, Agitation leads to the format 
of a cloudy film on the cathode. 7 


Finishes for Steel 


Black oxide finishes on: steel, prod 
in high-boiling caustic solutions, have 
cently had a wide acceptance in both 
itary and civilian applications, They are @ 
scribed by Jerome Black (Monthly Reg 
of the American Electroplaters’ Society, 
Vol, 31, Feb., 1944, pp. 131-140), 7 

The shortage of critical materials and 
the promotion efforts of various manufac 
turers of proprietary salts has led to the 
expanded use of this type of finish, 9) 7 

Recent ordnance specifications have gn 
rectly evaluated the corrosion resistance of — 
the coating by calling for a standard | It 
spray test of one-half hr. on unoiled Ggap 
ings and two hr. on oiled coatings. Gut 
door exposure tests normally give rust) 
from four to seven days in normal tm 
peratures and humidity. ge 

Oiled coatings vary considerably in Gum) 
door exposure, but in general, <i fferences 
between black finishes have little ‘fect com 
pared with differences between oils, 

Thicknesses of normally applied coatings 
are about 30 to 40 millionths an in, 
Comparative tests of coatings ¢ been 
almost non-existent. 

A test that shows promise 
of a sulfuric acid solution cont 
per sulfate. A drop of the ; 
placed on the surface and the tin 
for the appearance of a copp 
noted, 

Although molten salt baths | 
ing black oxide finishes have b 
comparatively long time, the p 
of blackening solution is larg: 
opment of the last few years. 
in isolated instances such baths 
during the first World War a 
mediate times. 
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Bath Components 
Nickel sulfate (NiSO, * 7H:O) 
Ammonium sulfate (NH,)2 SO, 
Zinc sulfate (ZnSO, * 5H:0) 
Sodium sulfocyanate (NaCNS) 
pH 
Current density 


Temperature 
Agitation 








Suitable range 


to 15 oz. per gal. 
4 to 6 oz. per gal. 5 oz. per g 
4 to 7 oz. per gal. 4 oz. per g 


5 to 6.2 5.6 
0.75 to 2.25 
amp. per sq. ft. 
60. to 75 F. 
none 


Optimum 


10 oz. per gal 


2 oz. per 


1.5 amp. per sq. ft. 





70 to 75 F. 
none 








High nickel sulfate concentrations result 
in gray, metallic colored deposits. Am- 
monium sulfate appears to be the ,most 
critical constituent. Low concentrations 
result in smutty, dull, non-adherent de- 
posits. More than 6 oz. per gal. precipitates 
from solution. 

Low zinc sulfate concentrations cause the 
deposits to have a gray metallic appear- 
ance. Too high a concentration results 
in a lowered solubility of ammonium sul- 
fate, A low sodium sulfocyanate concen- 
tration results in extremely dull deposits, 


Good results with this type of bath tt 
quire an understanding of operating Com 
ditions. Parts should be completely clean 
before blackening. If the cleaner is t0 
highly alkaline, some of the parts may fail 
to blacken. 

Temperature control is most important. 
The temperature must usually be kept com 
stant within a range of about two de 
grees. The range is wider with a new 
solution or one to which a large salt ad- 
dition has just been made. 

For single tank processes on most low 
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The science of powder metallurgy makes pos- 
sible the production of larger parts to excel- 
lent tolerances on LAKE ERIE Hydraulic 
Presses. Lake Erie’s finger-tip power control of 
working pressures produces products of higher 
density with maximum speed and economy. 
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3 ‘AKE ERIE ENGINEERING CORPORATION - BUFFALO 17, NEW YORK 











Whatever your drying problem... 
KEMP HAS SOLVED IT BEFORE 


K. S. G. silica gel adsorptive dryers are speeding 





forced draft production in every war industry* that 


faces problems in drying gases, liquids or solids. 


Kemp Silica Gel Dryers are available on prompt 
notice in a wide variety of standard types and 
sizes, while specially engineered units to meet 
special requirements are furnished as quickly as 
war conditions permit. To summarize, standard 
units are made in capacities from ten to 100,000 
c. {. m., from atmospheric pressure to very high 
pressures. Activation is by gas, electricity or steam 
as desired, with single tower units for intermittent 
operation or twinned towers for continuous 


production. 


To paraphrase a famous (and living) U. S. 
General, standard units may be had RIGHT 
NOW, special designs will take a little longer. 
C. M. Kemp Mfg. Co., 405 East Oliver Street, 
Baltimore-2, Maryland. 


eo 


*Except the dehydration of foods, which is a 
different problem altogether. 























carbon steels, the operating tem 

is usually 295 to 298 F. Tempe 
below 290 F. will not usually give g gx, 
factory black, while above 300 F. red Oride 
is formed. 


Alloy Steels ; 


Alloying constituents, such as nickel » 
chromium, raise the blackening tempen, 
ture. Thin sections, as wire and thin sheet 
blacken at lower temperatures than norm:| 
sections, such as stampings or maching 
parts. 


Because of the desire to process differen 


types of parts at the same time, varioy 
addition agents have been added to prevey 
red oxide formation. Cyanides are the moy 
successful. 

Operating characteristics of  two-tap} 
processes are similar to those for sj 
tank. The first tank is operated well beloy 
the temperature of red oxide formation 
285-295 F., and the second tank at 295 
305 F. The higher temperature can by 


it follows the treatment at the lower tem. 


perature: in the first tank More uni- 
formly black finishes can sometimes be o 
tained with the two-tank proccss, 
Immersion time is important In 3 
single tank process, although min. will 
give a good black, the corrosion resistance 
does not reach a’ maximum til 20 t 
30 min. immersion It falls of 
slightly with longer immer ime. In 
the two-tank process with five min 
in the first tank, red oxide tion may § 


occur in the second tank. 
The salts consist of 50 t %o caustic 


soda with the balance oxidizi agents, of 
which sodium or potassium te, nitrate 
and chlorate are most comm: A typical 
material might be: Caustic la, 66%; 
sodium or potassium nitrate, ; sodium 
nitrite, 17%. This comp: is suit § 
able in either the single ta: two-tank 
process. 

On work-hardened and p > steels it J 
does not give as black a as some 
other formulations, but the er-colored & 
finish has as good corrosi sistance a § 
any. The nitrate may be pletely tt 


placed by nitrite. 


Another typical formula is «austi¢ sods, § 
80%; sodium chlorate, 20%. This ORF 
is recommended only in single tank cycles § 
Another formula that gives excellent ¢ 


sults in a single tank pro is causti 
soda, 70%; sodium nitrite, * sodium 
chlorate, 1%. 

Depending on the exact formula used, 
7% to 8 Ib. of salts are required fo 
each gallon of final solution for 4 boiling 
temperature of 295-298 F. The solution 


must always be used at the boiling poitt 


to get uniform results. 

The use of chromic acid in a hot rin 
following a cold rinse improves the 
rosion resistance of the finish 


Thermit Welding 
Condensed from “Steel” 


Thermit welding, long used for nepal 
work, is now finding increasing applicatio 
as a regular production process @ ! 
fabrication of heavy assemblies. In makish 
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8% VIRGIN METAL SAVED WITH THIS 
FARQUHAR HYDRAULIC PRESS 





his propeller hub forging weighs 
single Seieinately 372 pounds, When 
beloy machined to form the finished 
mation F pub shown in the bottom illustra- 
it 295. tion, the average cutting loss of 
can ki virgin metal is 316 pounds. 


In 1 
n. will 
sistance 
20 to 
lls of 
ec. fn 
e min 
mo may 








To p the same hub this 
forgin hs approximately 267 
pound pounds less than the 
caustic B® top fo: Out of a ton of virgin 
nts, of metal hubs can be forged 
nitrate H instead ve. 40% more hubs. 

typical 
66% 
sodium 
$ Suit J 


vO-(ank & 





teels it 
$ some 
colored , 


You may have a similar metal working problem to this—an outstand- 
nce a ’ 


ing example of how critical metal can be saved with proper hydraulic 











ely te : : : 

. press equipment. Study the step by step development of the propeller 
so Proper forging and extrusion hub forging as shown on the left. These forgings are handled on the 
Tie , in the 7200 ton Farquhar Hydrau- 7200 f . d . hvdraulic ql ated al Cc 
is OFM lic Press the forging shown in the (200 ton forging and extrusion hydraulic press illustrated above. Con- 
cycles: second illustration takes this sider your own production problems. Can a Farquhar Hydraulic Press 
rat tf) form, ready for machining and lick these problems for you? 
caustic} Still weighing only 267 pounds. ‘ 
sodium Farquhar builds hydraulic, self-contained, production presses for ca- 

: pacities from three tons and up for: smokeless powder blocking, grain- 
: wl ing and finishing; shell nosing, piercing and drawing; cartridge case 
th : 4 P ; : Mins 
he drawing; gun straightening; forging, blanking and metal forming; and 
iit 4 . . . . ~ 2 . . 

: for many specialized applications. For complete details write 
olution oe ves ~ . > 
poi Hydraulic Press Division, A. B. Farquhar Company, York, Penna. 
t rine F 
ne cof 

' ’ . " 

= s the finished product. ° 

Weight approximately 56 pounds. 

Che identical propeller hub is ob- 

tained by forging and extrusion, 

then machining of a 267 pound 








_— ‘orging, as from direct machinin 
8 » of a 372 pound forging. Thus 28% 4 y D Km A U L i C os +4 c S S E S 
ice in metal is saved for other hubs 


in * RR ... plus the added advantage of 


aking mg rejects and less mauling A. B. FARQUHAR COMPANY, YORK, PA. 


oys 
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a ship stern-frame, for example, the Party 
to be welded are aligned and a Parallel 
sided gap is cut by an acetylene torch at the 
point where the weld is to be made, 
The width of the gap depends upog 
size of the section to be welded. 
wax pattern of the shape of the weld 
and collar around the weld is formed, 4 
mold-box is built around the pattern ani § 
rammed with a special ymolding material 
Gates and risers are arranged suitably, — 
Sections to be welded are preheate) 
through heating gates by means of a Ape) 
ally designed preheater burning kerosen. 
atomized by compressed air. The flame js 
applied until the sections attain the desire) 
degree of “redness,” and, simultaneously 
the wax pattern is burned out and the mol 
thoroughly dried. The heating gates may 
be closed with an iron plug or a sand cop 
Meanwhile, the cone-shaped crucible cop. 
| taining the thermit is placed in a pourip 
| position directly over the mold. The ther. 
| mit is “fired only a short time befor 
| preheating is completed, and the molten 
metal is tapped immediately thereafter, 
As soon as the slag is completely solid. 








































ow to Control 
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VITAL 
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HARDENING 

















| fied after pouring, the steel plates forming t 
| the mold-box are removed. The baked mold # 
| | material is left in place until the welded : 
| | | section has cooled properly. Then the 
| | | mold material is stripped off an.) the gates 
and risers removed. The thermit collar 
may be machined off, if nece 
This type of construction i ng used 
for Victory, Liberty, and ot! types of 
ships. It has been tested an. approved 
by American Bureau of Shipp’. ¢, Lloyd's 
T * NGELH AR D r LUALYZ * Register of Shipping, and othe: inspection 
E E E bureaus. 
Other uses of the process are fabrication 
of crankshafts, freight car s¢ ‘ions, and . 
provides the answer to the long felt need for an accurate, emgage ae — a. emul 
patterns are made up in place © the usua 


easy-to-use method for the determination of CO, percentage | wax patterns. 


Te : —Steel, Vol. 114 14, 1944 
in oxidizing and reducing gases used in atmosphere-type nt 103, 13 


treating furnaces. 


The Flualyzer is a portable, self-contained, extremely sensitive s 
| Tinning by Ultrasound 

instrument which measures CO, content by the thermal con- | Condensed from . 

“ATZ Automobiltechnische Zeitschrift’ 


ductivity principle of gas analysis ... By its use, totally un- | baua i 
| A thin oxide film on the surface of light § 


metals greatly impedes the coating with 
other metals. Use of ultrasound wave 
makes possible the tinning of thin alum 
inum sheet. The sheet is dipped into? § 
| bath of molten tin, at the same time con § 
For increased uniformity and quality of heat-treated and car- | oe the sheet with an ultrasound gen 

The vibrations transmitted to the alum 

inum are, in turn, transmitted to the 0 

Engelhard Flualyzer today! , film surrounding the. sheet. The enormot 

| accelerations and decelerations thereby i 

| parted to the tin particles remove _r 

. » | herent layer of oxide, its place being taxe 

Ask for Bulletin 700 | by a layer of tin intimately bonded with 
the virgin aluminum. 

Vibrations with a frequency of 12,000 
per sec, are inaudible. With a velocity 
of sound in air of 330 m. pet sec, & 

| waves comprise a range of lengths of 10 
| mm. to 0.005 mm.; in liquids, 4 velocit 


TV a i ‘ 


skilled operators can keep a constant check on the efficiency 


of the atmosphere-producing burners. 


\' 





burized parts, it will pay you to write for specific details on the 


























of 1200 m, per sec., with lengths 0am 
from 60 to 0.0Q2 mm. 
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: A LTEN are equipped with SALEM FURNACES 


*New Type for 








1S, and 
e many 
‘manent 
Plans for the first continuous buttweld mill instal- The success of this pioneering can be appraised 
ae tee ; lation indicated the need for ingenuity in working by the fact that ten mills have been installed since 
: out the special heating problems involved. Salem that time and on each of the ten, a Salem Furnace 
assumed and fulfilled these responsibilities on the carries out the heating operation ... ten furnaces 
original installation, producing a satisfactory for ten mills. 
product at low cost. 
’ 
‘rift’ 
of light Special Furnaces for opeciai | pbiem: 
g with 
aves . : ¢ . . : . 
; yrs Salem designs and builds advantage now of Salem’s experience in designing 
into 4 all types of heating and and building furnaces for individual requirements. 
ne con P ae ; 
nd gen heat treating furnaces... An inquiry today may save you precious hours 
| any fuel ...any size... tomorrow. 
e aiuil: f w 
the tin i for any type of ferrous or 
ri; non-ferrous material. 
eby im ee 
the ad J In your war production or in changing over from 
> taken & : ; 
- er war production, you probably have questions about 
heating. It will be well worth your while to take 
12,000 
velocity 
ec., the 
; of 10 
velocit 
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eR 1. MEN... 


A smaller maintenance crew can service a 
larger number of machine tools when 
Hoffman coolant conditioners are on the job. 
Hoffman filters continuously deliver waste 
solids in dry form for easy disposal. 


2. MONEY... 


Hoffman Model I-18V self-cleaning coolant 
conditioners effect large savings in mainte- 
nance, in coolant replacement, in longer life 
for machines, cutting tools and grinding 
wheels, and in fewer rejects. 


3. MINUTES 


"Round-the-clock operation becomes a reality. 
Hoffman filters eliminate shutdowns for sump 
cleaning, add more productive time to grind- 
ing machine operation, frequently permit 
faster operating speeds. 






WITH HOFFMAN I-T SV 


SELF-GLEANING COOLANT CONDITIONER 





MODEL 1-12V 
HAND-OPERATED 
ALSO AVAILABLE 


U.S. HOFFMAN ''°))))' 


COOLANT FILTERS + FILTRATION ENGINEERING SERVICE 








The removal of the oxide film is dj. 
rectly due to the hammer-blow-like impag 
of the vibrating tin particles. The equip. 
ment permits the generation of sound jp. 
tensities up to 10 watt per sq. cm, gs 
compared with that of 0.001 watt per 
cm. released by the firing of a cannon, 
Pressure gradients as large as 10 a 


‘per mm. are set up, which explain 


enormous accelerations given the tin 
cles, so violent that they may disin 
the particle. 

Ultrasound waves can also be used fo; 
producing an extremely fine dispersal of 
solid particles in liquids — or mixtures 
of ordinarily immiscible materials. In this 
way, a self-lubricating bearing bronze cop. 
taining 25% graphite in homogenous mix. 
ture with the metal can be produced. 

Generation of the waves is carried oyt 
by a.c. of a frequency equaling that of 
the ultrasound waves to be produced. 
This current is passed through the coil of 
a solenoid, the core of which consists 
of a short piece of tube, 80 Ni and 20% 
iron alloy. 

By adjusting the current to produce 
resonance with the mechanical frcquenc 
of the core, the contraction and expansion 
of the core under the influence of its mag. 
netization can be greatly increase. 

—A. E. Thiemann. ATZ Autormobiltech 


Zeitschrift, Vol. 45, Dex 1942, 
p. 668; as translated in rineers’ 
Digest (America Vol. 1, 

Jan. p. 88 


Bell-Type Annealing Furi es 


Condensed from “Industrial 


Makers of steel sheet, strip a: plate 
have largely converted equipmen' to alloy 
radiant tube heating in bell-type «nealing 
furnaces, using low cost fuel gas. There 
are now over 1500 such units in use, though 
the process started as recently as 1934. 


The furnace can be picked up with 4 
crane and moved from base to base, thus 
making one furnace do the work of three, 
utilizing the heat that is saturated in the 
lining for heating up the next charge oo 
the next. base. 

The charge is covered by a thin-gage, 
light weight cover, known as the inner 
cover, which is sealed either in sand or oil 
and retains a special atmosphere, there being 
an inner cover for every base. All com 
bustion takes place in firing tubes that 
usually contain 25 Cr, 12% Ni, mounted 

in the side wall of the furnace. 

They are fired at the bottom s0 that 
major heat release is toward the bottom 
of the charge. Products of combustion 
pass up the tube and out its upper end, 
discharging into the room. Some of their 
heat is absorbed by refractory corebuster 
pieces, which produce a reradiation surface. 

They are held in place with alloy links 
fastened to a hook at the top of the firing 
tube. The firing tubes are ignited by 
electric system that provides a t 
(Continued on page 1226) 
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tudy this war development in 


LECTRIC CONTACT HEAT 


... it may answer your problem 


e Hundreds of thousands of H. & A. Electric Contact Heat 
Units—in different shapes, sizes and capacities— are keep- 
ing machine guns firing, storage batteries operating, in frigid 
temperatures as low as 65° F below zero. 


Just as our engineers solved, for the first time, the tough 
problem of heating heavy steel mechanisms by means of 
a small, light-weight, low-wattage heating unit, so might 
they be successful in engineering special units to meet 


your requirements. 


We invite you to submit any such problem to us. 


WTA Wa Z 
As, vad a ih 
Vf 4g % A 
4 // 


o Ung i. [, WLC. 





PLANTS IN BINGHAMTON AND BUFFALO, N. Y. 
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Gas F 


TURES UP TO 2400: F. 
- WITHOUT A BLOWER 


a 
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AKER Biowerless Gas Furnaces : 
. are very low in gas consump- 
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tion, noiseless in operation, | 


' reach the required temperature rap- 


idly and are equipped with thermo-_ 
couple and accurate pyrometer. The 
research departments of some of the 
largest corporations have contributed 
to making their high efficiency possible. 


There are 9 standard stock models 
ranging in size from No. 1 (Bench 
type), which is 6” x 8” x 5%”, to 
Ne. 24, which is 12” x 20” x 8” as. 
illustrated. .All provide uniform, con- 


trolled heat up to 1900° F. 

Model No. 5, 6” x 12” x 5”, is built 
especially for treating high speed steel. 
Gives uniform, controlled temperatures 
up to -2400° F. 

We stock one Hydrogen Atmosphere 
furnace, No. 12, with a closed muffle 
8%” x 15” x 21%” high. 

Special size furnaces built to your 
Write for descriptive folder 
and prices, 


BAKER & CO.. ENC. 


Nets 
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through the light haze of this gigantic welding department 
rows of C-F Positioners. 
e (the photograph . 
each day come heretofore unheard of num- i - 
bers of fabrication with all seams, joints and unions strongly 


extend triple 
endless production 
half-way point) 


lin 


~ to 


and smoothly welded “‘downhand”’. 


There are no handling problems or delays, for on C-F Posi- 
weldment for 


tioners 


each welder 


positions 


his 


welds with a pushbutton control . 


desired speed 


(360°) 


beyond horizontal. 


or tilt 


ar far ar the eye can see... 


. can rotate it at any 
it to any angle up to 135° 


Write for Bulletin WP-22 


From this almost 
is taken from the 






Cullen-Friestedt Co. 


1314 S. Kilborun Ave 


succeeding Chicago 23, Ill. 
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113 Astor St... Newark, N.J. | 








for every two tubes and a high tension 
transformer for every tube. 

Air and gas travel up the tube, strike 
the electric spark, ignite, causing combys. 
tion to take place off the end of the bum, 
er, completed before the gas has reached 
the lowest corebuster link. All types of 
natural and manufactured gases can be 
including refinery-developed gases, such gs 
propane and butane, and low B.t.u. fuels, 
such as anthracite and coke producer gas 
with even vaporized oil. 


Gases Circulated 


In cylindrical bell-type furnaces or op 
rectangular furnaces where circular inner 
covers can be used, such as for annealing 
eight stacks of tinplate coils, a recirculah 
ing fan is used at the bottom of each stack 
so that gases under the inner cover may 
be moved rapidly to produce fast heating, 


fast cooling and good temperature dis @ 


tribution. 


These fan blades and shafts contain 3§ 3 


Ni, 15% Cr, and rotate at 1800 rpm 
for 60 cycle current to produce circulation 
of 7500 c.f.m. 

In a typical installation, the fuel gas 
and air are pumped up to the proper pres. 
sure and introduced in the correct ratio 
which, for coke oven gas or city gas, is 
about two and a half parts of air to one of 
gas, and for natural gas is six and 
half parts of air to one of gas. r pro- 
tective atmospheres, products of combus- 
tion are used that analyze 414 ¢ 8 to 


one- 


10 CO and 10 to 12% H, balance nitro. 
gen. 

Water vapor is removed to reduce their 
dewpoint to 40 F. for ordinary iow car. 
bon steel products; for higher carb n, dif- 
ferent analyses of gas and muc! lower 
dewpoints are needed. 

In certain installations charges high 
as 20 tons of No. 52100 seamless pierced 
tubing have been spheroidized; 25 ‘ons of 
tool steel and 15 to 20 tons of « olled 
bars at one time. The system ca: used 
for the malleabilizing of iron cas: ings 

For the radiant burner tube wall 
thickness of 14-in. is found to trong 
enough in most cases. One great antage 
of the system is that the heat can be ap- 
plied precisely where it will do the most 
good. 

—J. L. Whitten. Ind. Gas, Vol. 22, 
Mar. 1944, pp. 13-16, 34-35. 


Machining Zinc Alloys 
Condensed from "V. D. 1. Zeitschrift’ 
Chippability is defined as a collective 


term for all material properties that exert 
a favorable or unfavorable effect in the 


formation of chips in machining. These 
properties are classed in four groups: 
(1) Life of tool. As cutting tempef 


tures are very low for zinc alloys, tempef@ 
ture is no factor for the loss of cutting 
power. The latter is mainly due to the 
wearing attack of the alloy on the tool, 
which leaves on the front (cutting) side 
of the tool a distinct mark the breadth 
of which increases with increasing cutting 
time. Curves have been derived for ® 
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“AN LST HAD TO BE READY WITHIN 96 HOURS” 


:| PENNSALT CLEANER * 22 





be helped finish the job in 48 
rn elped finisn the job in 
ced 
of . . a , . T ryicy . 
a Here’s the story as our own technician tells it: RESULTS: At 11 a.m. Sunday (exactly 48 hours 
sed ' Les po after we were called in) enough plates had been 
| PROBLEM: The subject company makes LS i way | 
‘ stripped for four LST’s and all necessary plates 
all landing ships for tanks). Deck plates are made : , 
i ag were installed in the ship required for test run. 
8 at a distant plant and, to prevent rusting, are 
age ; , ; , See : ‘ 
ap- painted with a zinc chromate base in a bakelite REMARKS: Customer was greatly pleased. 
ost or glyceral phthalate vehicle. The shop men had Pennsalt Cleaner #23 was the only satisfactory 
id great difficulty in stripping this paint from the stripper they had tried. They were pleased too 
35. plates and the chief chemist called on us because because the job saved 48 hours. 
he believed we might have had some experience. , 
. 18 I J Let our technical staff consult with you. Perhaps 
It was 11 a.m. Friday when we were called in. sgh OF ga a 
sk ’ f : one of this famous family of Pennsalt Cleaners 
He told us that one of the ships, which still needed wer 
: can help save time, material or labor on your 
deck plates installed, had to be complete for a trial oi ES 
‘shen O6 h specific metal cleaning problem. Write fully to 
run within YO hours. ~ ; . , . oi9 : 
our Special Chemicals Division, Dept. MA. 
KQUIPMENT USED: As speed was essential, 
a special wooden tank was built and lined with 
ee sheet metal. 
ert 
J METHOD USED: A solution of Pennsalt 
Cleaner #23 was made up and heated to 212° F. 
fa 6=—lU The deck plates were immersed for 15 minutes, 
fa rinsed and dried. 
ng 
he 
ol, 
- SPECIAL CHEMICALS DIVISION PRODUCTS 
ng Acid-Proof.Cemenis » Ajkali-Proof Cements + Lead Fluoborate 


Concentrates « Fluoboric Acid «+ Acid, Alkali and Solvent- 
Emulsion Type Cleaners * Paint Strippers. 
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with 
“AMERICAN” DUAL PURPOSE FURNACE 


TIME CYCLES 


zinc alloy, which gives the tool life for 
different drawing degrees of the alloy, with 
a sulphurized mineral oil as cutting fluid, 

(2) Cutting power. The energy con. 
sumption for cutting can be determined 
from formulae, and from these measure. 
ments the most favorable angle for the 
tool determined. The degree of drawing 
of the material influences the cutting 
force rather irregularly, and for the above 
alloy was found: 























vt 





Degree of 
Cutting force, Kg.| drawing, % 
32.5 55 
32 0 
31.5 10 
29.5 40 
27 25 











(3) Surface quality. In order to produce 
a high-quality surface, the cutting angle 
has to be such that the chips do not stick 
to the cutting edge. Again the degree 
of drawing has a noticeable effect—up 
to 40%, the surface quality improves 
in the mentioned material, and a cutting 








Model NA Air Tempering Furnace With Nitro Attachments 


The pressure system together with precision control of 
time, temperature and flow of ammonia gas are re- 
sulting in unequalled advantages to the users of 
“AMERICAN” Electric Nitro Furnaces, and the “AMER- 
ICAN” Electric Air Tempering Furnaces with the Nitro 
attachments. 





American Electric Furnace Company 
29 Von Hillern St., Boston, Mass., U.S.A. 


Industrial Furnaces for All Purposes 


angle of 12° seemed to be the most 


ravor- 
able. 

(4) Chip formation. Chips of zinc alloys 
can take numerous different forms, and 
nine characteristic forms have been dis. 
tinguished that are obtained according to 
cutting conditions. Among them are the 
favorable small, gritty chips, and also the 
unfavorable very tough, wiry spirals that 
clog the machines. By rating the chips 
according to their “respective volume ra- 
tios’”’ R, indicating how much more space 
the loosely piled chips assume as compared 
with the solid material (not cut), the 
following was found for different materials, 
velocity for steels and cast iron m. 
per min., and for the other materials 100 


m. per min.: 




































Volume 
Ratio Chip 
Material R Angle® 

Brass Ms 58 3.18 0 
Al alloy for 
automatic tools 3.42 0 
Cast iron 6.31 12 
Al piston alloy 8.26 25 
Steel VCN 45 19.6 12 
Al-Cu-Mg 24.25 25 
Zn-Al 10-Cu 2 39.5 25 
G Al-Mg-Si 39.95 25 
Al-Mg 85.0 25 
Al-Cu-Ni 132.0 25 
Steel VCMo 135 182.5 12 
Steel VCN 35 295.0 12 
G AI-Si-Mg 1000 25 
Pure aluminum 1000 25 








The smaller the number the better, and 
the easier also the removal of the chips; 
for automatic machine tools, the materials 
should have an R about 15, and not exceed 
50. By selecting cutting conditions cor 
rectly, R could be reduced to 2.6. The de- 
gree of drawing did not seem to have any 
influence here. 


—W. Bieling. Z. Ver. deut. Ing, Vol. 
87, July. 24, 1943, pp. 462-465. 
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STRENGTH 


without affecting the metals joined! 


This spring tube body was formerly made by high temperature brazing—but the high 
heat adversely affected the temper of the steel. EASY-FLO, with its low working 
temperature of 1175°F, ended this difficulty—and produced stronger joints as well. 


Also, production was increased by preplacing EASY-FLO in strip form between the 
two parts and heating in a furnace adapted for the job. Actual brazing time is on'y 
a few minutes. 


Throughout war production you'll find hundreds of similar cases where low-tem- 
perature brazing with the free-flowing, fast-acting silver alloy EASY-FLO, has 
solved the problem of joining metals fast, reliably and economically, without 
affecting their properties. 


And what low-temperature EASY-FLO brazing has done on war production 
metal joining, it will do on peacetime metal joining. That’s why it is sure to 
play just as big and vital a part in post-war manufacturing. That’s why you 
want to start just as soon as you can to get the benefit of EASY-FLO speed, 
reliability and economy on your own ferrous, non-ferrous and dissimilar metal 
joining operations—and you can do it very easily. 


BULLETIN 12-A WILL GIVE YOU FULL DETAILS. A copy will be sent 
on request. Write for yours today. 


82 FULTON ST., NEW YORK 7, N, Y. 


Bridgeport, Conn, Chicago, Ill. Los Angeles, Cai. Providence, R. 1. Toronto, Can. 
Agents in Principal Cities 








When that white hot metal leaps 
into the ladle from a Detroit Rock- 
ing Electric Furnace you can safely 
bet 50 to 1 you've got a perfect 
heat — for precise metallurgical 
control of every heat is compara- 
tively easy with a Detroit Furnace. 
And you foundrymen know what 
that means: lower metal losses, 
less labor, more pounds produced 
per man hour, a higher percent- 
age of perfect castings of uniform 
quality. And as to speed, here’s a 
fact worth noting: with a Detroit 
Rocking Electric Furnace you can 
pour as many as 8 ferrous or 16 
non-ferrous heats in one eight- 


hour day. Each heat may be of 


ge 
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H 
a 

? 
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the same, or of a different analy- 
sis. Each heat will be poured with 
a minimum of dirt, fumes and hard 


work. 


From many standpoints it will cer- 
tainly pay you to operate Detroit 
Rocking Electric Furnaces in your 
foundry. 












DETROIT ELECTRIC FURNACE DIVISION 





KUHLMAN ELECTRIC COMPANY oe 
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Rapid Silver Plating 


Condensed from “Procedures,” 
American Electroplaters’ Socier{ 


The excellent mechanical properties of 
silver have suggested its use as a bearing 
metal, and several researches related to the 
use of electrodeposited silver for this pur. 
pose have been carried out. 

In the present work, attention was dj- 
rected toward obtaining rapid deposition 
of silver. A deposition rate of approxi. 
mately 0.012 in. per hr. was employed. 

In the experimental work, the amount 
and method of agitation and the current 
density were the same in all experiments, 
Plating was carried out on the inside of 
steel shells of approximately 3.5 in, 
diam. The shell was rotated around the 
inside cylindrical anode at a speed of 125 
r.p.m. 

Additional agitation was obtained by 
pumping the solution through the steel 
shell at the rate of 50 gal. per min. The 
cathode current density was 100 amp. 
per sq. ft. 

At these conditions of agitation and 
current density, the effects of high metal 
content, low free cyanide concentration 
alkali hydroxide concentration, tem pera- 
ture, and addition agents were studicd., 

Anodes were of 99.9% Ag, cas! in 
either carbon or cast iron molds with a 
mold temperature below 700 F. the 
pouring time. Anode purity was not 
found to be as critical as for the coven. 
tional type of bath. 

The composition and operating conc ions 
of the bath, which was found to b- the 
best, are as follows: 

Silver cyanide, 40 to 43 grams per ter; 

Free potassium cyanide, 38 to 42 ::ams 


per liter; 
Potassium hydroxide, 8 to 14 gram: per 
liter; 
Potassium carbonate, 45 to 80 gra per 
liter; 
Temperature, 42 to 45 C (1 to 
113 F.). 
The potassium hydroxide is a .da- 
mental ingredient, and makes possible a 
lower silver concentration than could other. 


wise be used. Concentrations of potassium 
hydroxide above or below the limits stated 
lead to rough, porous deposits. Low free 
cyanide is beneficial in leading to smooth 
deposits. 

The lower limit stated is quite near to 
a concentration, -which will cause excessive 
anode polarization. If the potassium caf 
bonate concentration goes above 95 grams 
per liter, brittle, porous deposits result. 


Temperatures below 40 C. (104 F) 
cause rough, porous deposits, while tem- 
peratures above 50 C. (120 F.) cause high 
cyanide consumption. 


Among the many addition agents tried 
were two sulfur compounds and several 
metal salts. None of them gave results of 
practical benefit. 


Consumption of chemicals by the bath 
is low. For 100 Ib. of silver deposited, 
4 Ib. of potassium cyanide, 9 Ib. of potas 
sium hydroxide, and no silver cyanide were 
consumed... Deposits from the bath are 
dense and ductile. 


—R. A. Schaefer & J. B. Mohler, Prot. 
Am. Electroplaters’ Sots 
June 1943, pp. 29-31 
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Forty-four Giant 
Stainless Steel Valve 
Castings Produced from 


Lebanon 


“C IMPLY another lend-lease job,” said a 

\’ Lebanon foundry engineer in speaking 
of these 16” gate valve castings—among the 
lareest all-stainless valve castings ever made. 
Big as these castings are, they give only a 
sn adication of Lebanon’s product range 
anc of the capabilities of Lebanon (& 22. 


18% chrome, 8% nickel alloy satis- 
fac’ vily resists acetic acid, alkaline liquors, 
fer: us sulphate, sodium sulphate, hydrogen 
sul; ide, acid mine waters and many other 
cor: osive solutions at normal temperatures. 


A ew of the many installations to which 
Le!) 1on (22 has been successfully applied 


are aarine scuttle covers; centrifugal sepa- 
ra lisc holders dyeing reel spider and 
cup cings; valves and valve trim in the 
che vical and process industries. 

s alloy of wide use may offer a solution 
to one or more of your corrosion problems. 
Consider it when planning reconversion 
uniis—and talk it over now with Lebanon 


metallurgists and foundry engineers. 


Physical Characteristics of Lebanon (L) 22 
(Properly Heat Treated) 


Minimum Values 


Tensile Strength (Ibs, per sq. in.).............. 70,000 
Yield Point (Ibs. per sq. im.)................--- 32,000 
Peoportiqneh Gseees.. «ois ciwudiebids ads ook ckesd vs 25,000 
ee ee re er 45% 
PROC Eas 55 i ncdccciinitie dbucanéclenee> 50% 
Impact Value (Charpy) Room Temp............ 75 ft. Ibs. 
OU gk Ae ae 15 ft. Ibs. 
ne ee enews 140 to 175 
LEBANON STEEL FOUNDRY 
LEBANON PENNA, 






LEBANON 
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Note the size of this 16” gate valve 
casting in relation to man. 









Machining a lebanon | 22 gate vaive 
casting for lend-lease shipment—cast 
by Lebanon Steel Foundry for Alloy 
Steel Products Company. 
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Annual Index to Complete Contents 
of METALS AND ALLOYS Now Ready! 


A complete Index to the entire contents of METALS AND 
A.toys for all twelve 1943 issues is now available. Copies 
will be sent free of charge to all subscribers requesting them 
until the supply (which is limited because of paper restric- 


Address requests to Index Editor, METALS AND ALLOYs, 
330 West 42nd St., New York 18, N. Y. 








Problems of Specific 


Acid-Resisting Cast Iron 


Condensed from 
“Foundry Trade Journal” 


It is well established that alloys of iron 
and silicon containing upwards of 14% 
Si possess very great resistance to the cop. 
rosive attack of the mineral acids. These 
alloys are manufactured and sold under g 
variety of trade names, but are all em. 
braced in the term “high-silicon acid-resist. 
ing cast iron.” 

The magnitude of boiling 20% sulphuric 
acid attack decreases rapidly with increas. 
ing silicon content. Above a value of 
14.25% further increases in silicon do not 
result in proportionate increase in resis. 
tance. 

The effect of boiling 70% nitric acid js 
not so violent, and a smaller minimum 
percentage of silicon can be tolerated. The 
diagram shows that an alloy containj 
12.5% Si has sufficient resistance to boiling 
70% nitric acid. 

Maximum permissible penetration of 
0.1 mm. per yr. is accepted for this class 
of material, and on this basis any alloy 
containing more than 14.25% Si can be 
regarded as having a satisfactory acid re 
sistance. 

Silicon iron of this composition will 
withstand successfully all concentrations 
of these two acids, either hot or cold or 


in admixture. Acid-resisting sili: iron 
is most easily attacked by the halos and 
halogen acids. The attack of hot concen. 
trated hydrochloric acid is apprecial'e, but 


in the cold the rate of corrosion is . -gligi- 
ble. 

The resistance of 15% silicon ‘-on to 
hot hydrochloric-acid solution is eased 
substantially by the addition of nolyb- 
denum. The attack on silicon iron |v con- 


centrated and dilute phosphoric ls is 
negligible at room temperatures. 

At elevated temperatures the at: ck by 
both concentrated and dilute acids as of 
the same order as that obtained 20% 


boiling sulphuric acid. Tests carr\d out 
recently indicate that 15% silicon iron has 


a very good resistance to the ho: acid 
liquors normally used in dye wo: A 
polished test-bar immersed for 40°) hes, 


in a dye liquor under factory conditions 
remained bright and free from any sign 
of corrosion. 

The effect of moist atmospheric condi- 
tions on silicon iron is exactly similar to 
that of strong acids. Below a critical 
percentage the alloy will rust when ex 
posed to the atmosphere, whereas alloys of 
the higher silicon percentage remain quite 
bright and clean. 

The critical percentage of silicon is 
rather higher than that for satisfactory 
resistance to 20% sulphuric acid (boiling), 
probably in the region of 14.7% or higl.st, 

It is a matter of some theoretical metal- 
lurgical interest that the critical percent 
ages of silicon in these alloys for corrosion 
resistance in various media should all lie 
within an area of uniform solid solution, 
up to a silicon percentage of 15.7%. 


Mechanical Strength 


The mechanical strength of iron-silicon 
alloys is lowered in proportion to 
amount of silicon present. Co 
15% silicon acid-resisting alloy of good 
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Me e current plastic pieces which 
are e than passing interest to de- 
sign 1eers necessarily come out of 
the zone”. It is proper to so clas- 
sify | JeVilbiss all-plastic vaporizer 
Ted t of its kind... produced to 
com he dangerous "bugs” of flu, 
pn ia, bronchitis, etc. on the 
hor Ree 

It is ce worthy of study and ex- 
plat The assembly consists of two 
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DESIGN 


DATA 
ON PLASTICS 


shells, a cover, shield plate, assembly 
bolt head, and locking nut...all molded 
from a Durez phenolic plastic... heat- 
ing element and a porcelain washer. 
Ease of moldability in this Durez 
phenolic made possible certain com- 
plex molding operations. 

Service requirements are severe. The 
material must take exposure to steam 
for hours at a time without affecting 
physical or electrical properties. It must 
withstand various medicants while in 
operation, and alcohol solutions are 
often used for cleaning. 


A careful analysis proved a Durez 75 
type of material to be “just the ticket”. 
This phenolic is a high chemical-resist- 
ant material, having very low moisture 
absorption, and good molding char- 
acteristics. Skillful designing and the 
right choice of material have been com- 
bined into a product whose lines and 
finish have plenty of eye-appeal. 


One important sales advantage the de- 
signer has achieved over previous types 
is that the user no longer has an ugly, 
discolored vaporizer on his hands after 
a few applications. 


The success of the DeVilbiss vaporizer is 
the result of manufacturer, molder and 
material producer working together. We 
suggest such teamwork may add some- 


PLASTICS THAT FIT THE JOB 

















thing to the solution of your own design 
and engineering problem. We offer the 


facilities and research of our technical 
staff in determining the material best 
suited to your purpose. Durez Plastics 
& Chemicals, Inc., 95 Walck Rd., North 
Tonawanda, N. Y. 























HOT PRESSED 
PARTS 


















*Trouble-free hot pressed parts by 
Titan help get uninterrupted rhythm 
into production lines everywhere. If 
you do your own machining, you will 
get a money-saving surprise in much 
longer tool life, minimum machining 
time, and very little scrap. Their dense, 
fine-grained structure, sharp outlines, 
and dimensional accuracy are the rea- 
sons. Intricate shapes and thin sections 
are no problem with Titan. Send us 
your blueprints—you'll find us mighty 
interested in helping you increase your 
production, decrease your costs. 





a 
METAL MANUFACTURING CO., BELLEFONTE, PA. 
NEW YORK - CHICAGO + SAN FRANCISCO 

















quality has a strength value of approy). 


mately half of a good-quality gray cag 
iron. 


The commercial silicon iron alloys cop. 
tain carbon, and as in the case of gray 
iron, the carbon content has an important 
influence on the founding properties of the 
alloy. 


The appearance of the graphite in sijj. 
con iron is apparently some indication 
of whether the alloy is hypo- or hypen 
eutectic. Hyper-eutectic alloys have a “fing 
graphite’ type of structure. 


The quantity of fine graphite becomes 
larger as the eutectic carbon percentage jg 
approached. Hyper-eutectic irons contain, 
in addition to fine graphite, quantities of 
primary or flake graphite. 

It has been found that if a high cast. 
ing temperature is used, there is a ten 
toward the formation of big columnar 
crystals. On the other hand, a very low 
casting temperature produces a very fine 
grain indeed. 


Experimental data show that at tem. 
peratures in excess of 1292 F. silicon iron 
disclosed a large degree of plasticity and 
toughness, as compared with its proper. 
ties at normal temperature. At temperature 
in excess of 1472 F. excessive softening 
takes place, which allows easy distortion 
of the casting. 

The toughness of silicon-iron these 
temperatures allows of their com; atively 
safe handling during stripping m the 
molds. The adoption of an ealing 
treatment is a safeguard against t! > effects 
of internal stresses, and a treatme:! which 
brings about the elimination of the .nstable 
carbide under conditions that ve no 
undesirable stresses is an addition advan. 
tage. 

In the treatment used at the  uthor's 
plant, the hot castings stripped om the 
molds are transferred to an anne: ng fur- 
nace, where they are maintained 2 tem- 
perature of 1472 F. for a period ©‘ 4 hr, 
followed by a period of slow ing to 
room temperature. It is importar: not to 
exceed 1472 F., or the metal becomes too 


plastic and may deform under ts own 
weight. 
—J. E. Hurst. Foundry Trade J. 
Vol. 71, Dec. 9, 1943, pp. 283-289. 


Characteristics of Plastics 
Condensed from “S.A.E. Journal” 


Low density, ease of fabrication, low 
thermal conductivity, available transparency, 
and low unit cost for mass-production 
items are characteristics of organic plastic 
materials that make them attractive to the 
designer and the engineer. 


Successful engineering design and appli- 
cation of plastics require the consideration 
of numerous factors that are not ordinar- 
ily considered with metals. The most im 
portant general considerations that are not 
covered by ordinary tables of properties 
of plastics are the effects of nature and 
mode or application of stress, amount of 
permanent dimensional change with time, 
required service temperature range, pm 
vious history of the material, and effect 0 


‘temperature on physical properties. 
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Pressed from 0.500” steel, heavy flanged 
sleeve bearings similar to the one shown 
above are held to tolerances of +.001” 
both inside and outside of the barrel and 
have a finish specified in micro inches 
(before silver plating). Previously, such 
bearings have been machined from tub- 
ing at a cost nearly 50% greater than the 


price of Presteel stampings. 


of Presteel Stamping Cut Costs 


Worcester Pressed Steel stampings made 
by carefully controlled press operations 
producing uniform parts to tolerances of 
thousandths of an inch or less have 
helped many manufacturers to lower 
costs and improve their products. Our 
engineering and production experience 
is at your disposal. Mail samples or 


prints [Om 


STEEL CO. 


Worcester 6, Massachusetts 


ALLOY STEELS AND OTHER METALS COLD FASHIONED SINCE 1883 








Attention.. 
PRODUCT ENGINEERS 


Before you start to design anything in metal that 
will eventually need machining, drilling and/or 
assembling, bring your idea to MONARCH 
where a corps of mechanical and metallurgical 
engineers will consult with you in an effort to 
produce the item, delivered in one piece, or a 
minimum of pieces, thus eliminating much of the 
above production costs. 











Be assured you will obtain an unbiased opinion 
as to whether it should be produced by perma- 
nent mold, die cast or sand cast. We have all 
three methods available in our own plant. 

Also be assured that the zinc or aluminum alloy 
recommended will be the best one to use for that 
particular item and its uses; and that continuous 
chemical, metallurgical and X-Ray checks will 
hold the job to that texture and strength. 














Weight ranges for Die Cast — From 2 
ounce to 16 pounds in ZINC and to about 
6 pounds in ALUMINUM. 






MONARCH ALUMINUM 
MFG. COMPANY 


General Offices and Plant & 9235 Detroit Avenue 


CLEVELAND Whe: BS ee 
aa 
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All plastic materials are subject to 
flow under any applied stress. Amount y 
flow depends upon nature of material, toy 
time of application of load, and tempe, 
ature at which load is applied. 
Contrary to the effect observed in 
that “fatigue” easily, stresses appligi 
quickly and removed quickly usually have 
less permanent deleterious effect than mud 
smaller stresses applied for long periog 
of time. 

One of the most important things 
know is the actual temperatures that mus 
be sustained in any proposed application 
as the temperature limitations of plastic 
must be fully recognized. 
5 to 10 degrees extra affects the sy. 
ability of a particular type for a specif 
use, 

A dead-load, or cold-flow, or ' 
type of test is more suitable for the evahy. 
tion of plastics than the usual stress-straiy 


relationship showing “tensile strength” apj | 


“elastic limit.” The former test is carried 
out on compression test samples in a uni 


consisting of a weighted lever that applig 


the “dead load” to the specimen through 
two parallel plates. 

The time for 10% plastic deformation 
versus “dead load” compression stress is 
of the utmost importance in the engineer. 
ing application of plastics, and is prefer. 
able to the common compress ve-strength 
type of data. 

Impact strength is also of siderable 
consequence, but a simple im; test can 
not indicate true performance -haracteris. 
tics. Relatively minor surfac: scratches 
can cause an appreciable decr: in both 
the flexural strength and the imp: -t strength 
of plastics if they are perpendi lar to the 


direction of applied tensile str<:.zth. 


Temperature has a very de‘ nite effec 
on the tensile, compressive, ural and 
shear stresses, and on modu!:: of ea @ 
ticity. Impact strength, howe remains 
virtually independent of temp< re. 

Moisture content of pla as de 
termined by the relative hun of the J 
surrounding atmosphere is also very im § 
portant, as humidity changes e dimen- 
sional and strength changes. 

Service life of plastics may be affected 
by the residual internal stresses set up 
during forming. They find relief by 
changing the shape or dimensions of the 
part. Elevation of service temperaturt 
and increase of humidity increase the mte 


with which these changes take place. 


—W. F. Bartoe & D. S. Frederick S.AZ 
Journal, Vol. 52, Feb. 1944, Trans. pp. 5461. 


Leaded Manganese-Molybdenum 
Steel 


Condensed from “Metallurgia” 


A comprehensive study was made of the 
comparative mechanical properties, grit 
size, hardenability and machinability © 
two ingots of manganese-molybdenum 
to one of which 0.19% of lead had beet 
added. 

The chemical analysis of the heat ¥ 
as follows: 0.36 C, 1.43 Mn, 0.225 5: 
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ERE are the basic facts on Resimene, a new addition 

to the broad and versatile family of Monsanto 

Plastics, which every materials engineer will want to 
have covered in his data files. 


You will want to know about it now for its unique 
electrical properties. 


It will be important to you postwar for its rare com- 
bination of high heat resistance, wide color range, low 
water absorption and excellent weathering qualities. 





WHAT IS RESIMENE? 





esimene is the name applied to all Monsanto Plastics 
vased on melamine-formaldehyde resins. These will 
include molding compounds in which the resin is com- 
bined with cellulose and mineral fillers . . . bonding 
resins for plywood, fabrics and paper...and many 
resins for special industrial uses. 





BASIC PROPERTIES 





All Resimene compounds are thermosetting or heat 
hardening, yet they will have a wide color range and 
are marked by low water absorption, good resistance 
to boiling water, good acid and excellent alkali resist- 
ance, excellent weathering qualities, excellent electrical 
properties, and a remarkably hard, permanent surface. 
They are odorless, tasteless and inert to organic sol- 
vents. Articles molded from Resimene have high tensile 
and compressive strength and good flexural strength. 


WARTIME USES 





Resimene compounds are outstanding for their elec- 
trical properties, particularly their high arc resistance, 
and this is their most significant wartime virtue. One 
compound, Resimene 803A, has been especially devel- 


The broad and versatile family of Monsanto Plastics includes: 


polystyrenes 


compounds and Resimene melamine compounds. 


Transparent Packaging Materials. 
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oped for use wherever an electrical insulation is needed 
to withstand the higher voltage differentials and severe 
operating conditions commonly met by World War II 
electrical equipment. A cellulose-filled compound, 
Resimene 803A combines the high arc resistance of 
melamine resins with excellent moldability and good 
mechanical properties formerly expected only in gen- 
eral purpose phenolic compounds. You will find it 
useful for Army and Navy electrical connectors, in 
many such standard electrical parts as circuit break- 
ers, jack panels, etc. 
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POSTWAR USES 





Resimenie's unique combination of a color range from 
translucent white to opaque black with high heat 
resistance, low water absorption and excellent wear 
and weather resistance will make it an ideal material 
for many applications which no plastic could fill before 
with complete satisfaction. For example, colorful but- 
tons of Resimene will return from repeated launderings 
unharmed. Resimene dishes will stand hot water and 
vigorous scouring. Lightweight Resimene fixtures for 
incandescent lamps will be unharmed by the heat 
encountered. Doorknobs and other building hardware 
of Resimene will add a note of color that repeated 
handling and exposure to weather will not dim. 


x =x a 


FOR MORE FACTS 


Resimene compounds are now allocated by WPB and 
are available only for direct military applications. If, 
however, you are working on/a war production problem 
with a molder which Resimene might help solve, sam- 
ples and trial orders under Limitation Order M331 can 
be supplied. And war or postwar there is no priority 
on further information. Simply write: Monsanto 
CHEMICAL COMPANY, Plastics Division, Springfield 2 


Massachusetts. 
MONSANTO 


<a 


eS ee 


Lustron 
® Monsanto vinyl acetals © Nitron cellulose nitrates 
Fibestos cellulose acetates ¢ Opalon cast phenolics © Resinox phenolic 
Forms in which they 
are supplied include: Sheets ¢ Rods « Tubes ® Molding Compounds 
Castings @ Industrial Resins ¢ Coating Compounds e Vuepak Rigid, 
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OFHC is a universal copper. 
It is an essential part of electronic devices. 


In that capacity it is accompanying our armed 
forces everywhere. 


@ Its unique qualities however do not restrict 
its use to special applications. 


OFHC is a versatile copper. 


THE AMERICAN METAL COMPANY, LTD. 


Broadway. New York, N. Y 
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SMALL | 


HEAVY AND 
LIGHT METAL 
STAMPINGS 


DEEP 
DRAWING 


WELDING 
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NEW YORK CITY 








IBOSSIBRL for Stampings! 


Bossert maintains a staff of skilled engineers 
and designers and has solved many problems 
for its customers over the past thirty years. 
It has served the leading concerns in such in- 
dustries as the automotive, refrigerator, elec- 
tric washing and drying machines, electric 
power equipment, oil burning furnaces, water 
heater, tractor, concrete mixer, garment press- 
ing machine, radio, rayon yarn, business 
machine, industrial filters, domestic sinks, 
railway supplies, gasoline curb pumps, air- 
planes, fire extinguisher, dairy, automotive 
accessories, and many others. 


Our capacity for deep drawing is 54” diame- 
ter x 18” deep, or 39” x 72” x 12”, in all 
metals, and up to 7/16” gauge. OVER 200,000 
SQUARE FEET OF FLOOR SPACE! 


THE BOSSERT COMPANY, INC. 
UTICA, NEW YORK 


Established 1896 
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0.032 S, 0.045 P, 0.43 Mo, 0.16 M1, 
0.11% Cr, 

The steel was melted in an acid 
hearth furnace, poured into 4500-b, big. 
end-up ingots and rolled into 414 x 5% jn 
flat bars and 1, % and % in. rounds, 

Lead exudation tests of the slabs showed 
the steel to be free from lead segregation 
Standard Jominy tests showed the nom 
leaded steel to have a slightly highe 
hardenability. 3 

Longitudinal and transverse speci 
from the flat bars were normalized, oj 
or water quenched, and tempered. R 
temperature tensile and impact tests of 
these specimens showed little diffe 
in the yield and tensile strength or the 
elongation and reduction of area between 
the leaded and non-leaded steels. 

This was true of the transverse and 
longitudinal specimens. Nor was there 
any difference in these properties between 
the oil-quenched and  water-quenched 
specimens. 

All specimens showed yield strengths 
of approximately 118,000 p.s.i. and ten. 
sile strengths of about 125,000 p.s.i. The 





longitudinal specimens showed elongations 
of about 25% and reductions of about 60% 
while the transverse specimens had elonga- 
tions of about 17% and reductions of 
about 35%. 

The Izod impact strength of the non- 
leaded steel was slightly higher ll cases, 
Tests made on quenched an mpered 
rounds showed approximately ( e same 
tensile strength, yield strength, | ongation 
and reduction of area as the tc.'s on the 
flat bars. 

Izod impact tests of the t-treated 


rounds showed the leaded ste: to have 
about 12 ft.-lb. less impact str 2th than 
the non-leaded steel. 


The modulus of elasticity o the two 
steels was approximately the sa ~ at ten 
sile strengths of 125,000 p but at 
strengths of 147,000 p:s.i. the ulus of 
the leaded steel was somewh: gher. 

Tests at 300, 350, 400 and 4 . (570, 
660, 750 and 840 F.) on long nal and 
transverse oil-quenched and ten d speci- 
mens from the flat bars showed leaded 
and non-leaded steels to posses approxi- 


mately the same tensile strengt! 
The elongation and reduction «f area of 


the leaded steel at elevated teniperatures 
were considerably lower than those of the 
non-leaded steel. The Izod impact strength 
of the leaded steel was somewhat less than 





that of the non-leaded steel up to 550 © offe 
(1020 F.). 

Elevated temperature tensile and Izod § ™at 
impact tests of oil-quenched and tempered § metl 
round bars showed similar results to thos¢ 
from the flat bars. Tests of the damping Recl 
qualities of the heat-treated leaded and | adyg 
non-leaded steels showed little difference ful 
between them. 

Fatigue tests showed very slightly high- 
er fatigue ratios for the non-leaded steel. 
The leading produced an increase of about 
38% in the machinability of the steel 
at both high and low tensile strengths, 
when tested by the standard Losenhausen 
machinability test. 

The leaded and non-leaded steels mae 
identical Barr-Bardgett creep-stress Valles 
at 500 C, (930. F.). P 


fe 
—T. Swinden. Metallurgia, Vol. Be (f} 
Nov. 1943, pP- 4 
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1 FORGINGS CONSERVE METAL 


Strength is a primary quality advantage of 
forgings. The metal bulk of many parts 












































Ni, may be reduced because maximum tensile 
and torsional strength is obtainable in 

Den. forgings through controlled grain flow and 

big. distribution of metal. 

hy. ee ce PVE che res: Sar ee 

_ 2 FORGINGS LESSEN SCRAP 

10n- _- In forgings it is possible to obtain uniform. 

ther a) ity of physical properties in che exact degree 
> desired, Practically no rejections result, 

Lens Heat treating forgings is a straight-forward 

oil productior procedure, controllable at 

som, all times. 

the CONSERVE METAL BY WEIGHT 








































































NE eb mis ns te REDUCTION OF PARTS 

and o a a | Reduction of dead weight is a common 

ere ; result of using forged parts because forging 

een é ace produces maximum strength in lighter sec- 

hed e . tional thicknesses, thereby permitting the 

: use of lighter weight parts. 

sths oa oe ae Sie es 

ten- 

The Bo FACILITATE RAPID ASSEMBLY 

ons : 

- : 4 THROUGH WELDING ADAPTABILITY 

ga: 7 A , ; s 

of i \ : ert: \[/ es Forgings provide a welding adaptability of 

Be ; ~~ ? —— \! ez= widest range for fabricating complicated 

ONn- " ny : ’ parts from two or more forgings. 

Ses. Rs : SS -* 

ame 

ioe ARI THE BENE 5 FORGINGS REQUIRE LESS TIME TO 

the MACHINE AND FINISH 

ited GINGS Forgings are shaped in closed dies and 

ave 4, require a minimum of machining or finish- 

hed ing because there is no bulk of excess metal 
to remove, and freedom from concealed 
defects avoids loss from rejections. 

Two . _ 

en- ve a 

: G FORGINGS REDUCE ACCIDENTS TO MEN 

| q —-2 AND MACHINES 

70. ‘ 

and 4 A D VAN ? A GES Freedom from concealed defects is an out- 

ai. standing characteristic of forgings that 
underlies the greater margin of safety that 





forgings afford for men, machines and 
material. 


am FORGINGS OFFER YOU 


of ff Are you obtaining the utmost benefits from your use 
the | Of forgings? Many manufacturers, who have had long N 
N 











7 FORGINGS CAN TAKE IT 


By the forging process,.stamina is achieved 
through concentration of grain structure 
and fibre formation at points of greatest 
shock and strain, Forgings provide high 
fatigue resistance which underlies dependa- 
ble performance, and continuous operation 
over longer periods of use. 





gth — €xperience in the use of forgings, have found by re- 
san | checking parts against these advantages, that forgings 
offer further Opportunities to conserve critical 
od | Materials, or reduce weight, and frequently a faster 
red method for machining and finishing. 
















ing | Rechecking forged parts against these 7 
advantages need not be a difficult or waste- 
ful task. It may reveal unusual benefits 
gh’ | which have been neglected or overlooked. 
Consult a forging engineer connected with 
el |YOUL source of supply for assistance 


hs, | Along this line. 
sen 


nad 


ues | ¥ 
29, Drop Forging Topics contains technical informa- —_ 
Ful tion for design engineers, production executives, 
cin metallurgists and other technicians who are devoting all 


their effort to speeding up the production of fighting equipment. If 
. ' > . 
Hanna Building 3 Cleveland, Ohio 


Evidence substantiating bene- 
fits accruing from the7 advan- 
tages which forgings offer is 
published in Drop Forging 
Topics, now in its 9th year. 





SYMBOLIC EMBLEM OF THE 
DROP FORGING ASSOCIATION 













you do not receive “T opics” regularly, send us your name. It’s free. 
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Sand castings 
These worm gears are typical products 
of the Ampco foundry. Precision heat 
treatment also available. 


Centrifugal castings 
Ampco pioneered in the centrifugal 
casting of aluminum bronze, offers long 
experience and special eauipment. 





Precision-machined parts 
Large, modern machine shop ready to 
finish castings when desired. 


Ber 





he 
* 








Wrought products 
Complete facilities, including extrusion 
mill for producing rods and bars. 






Wear-resisting AMPCO METAL is available 


in all its forms from one completely equipped, 


dependable source 


Let an Ampco Field 
Engineer give you the 
benefit of Ampco’s 30 
years of specialization 
in aluminum bronzes 


Now standard for critical parts in 
nearly 100 makes of machine tools— 
in practically every American-built 
combat plane that flies—in ordnance, 
heavy machinery, and many another 
spot subject to wear, shock, fatigue, 
or corrosion—Ampco Metal is avail- 
able in so many forms that it gives 
you great freedom of design for your 
post-war products. Investigate! Let 
an Ampco field engineer explain how 
you can provide parts that last sever- 
al times as long as ordinary bronze— 
and give your customers that extra 
margin of safety that means genuine, 
lasting satisfaction. Write for bulletins. 


A-3 





Metal 


The Metal without an Equal 
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Coated elding Electrodes 


Five grades of Ampco-Trode, for mstal- 
lic-arc, carbon-are, or gas welding of 
practically any combination of metals. 






Non-sparking safety tools 


Industry's standard, where 
explosive fumes, gases, or 
dust are present. 


TEAR OUT AND MAIL TODAY 


Milwaukee 4, Wis. 


Please send catalog 23 and File 41 
of Engineering Data Sheets. 


Name En Position 


————— _ —_——-- 


Company 


Address 





e 
| 
Ampco Metal, Inc. Dept. MA-5 
| 
| 
| 


City t__)State__ 














Aluminum in the Canning Industry 
Condensed from “Light Metals’ 


The canning industry constitutes an ey. 
tremely important field of development fo, 
aluminum. For many years it has bee, 
served by the tinplate industry, and served 
well. However, tinplate is not without its 
faults and limitations. Tin supplies consti. 
tute the weak link in the chain. 

Aluminum commends itself for considera. 
tion for canning mainly upon the basis of 
its physical, mechanical and chemical prop. 
erties. Aluminum production is not 
well established, but is well understood 
both metallurgically and commercially. No 
difficulties arise in producing metal of high 
purity to close dimensional tolerances jp 
sheets, strips, coil, etc. to suit the users, 

When aluminum corrodes, it produces 
white corrosion products that are not as 
unsightly as the corresponding rusty prod. 
ucts on steel or tinned steel. Aluminum 
responds readily to the customary engineer. 
ing fabrication processes of forming, draw. 
ing, etc., as well as to the less usual one 


of impact extrusion. Scrap value is high, 

The criticism most frequently leveled at 
aluminum as a material of construction for 
rigid and semi-rigid containers is the dif. 
ficulty — in this case one might prac. 


tical impossibility — of producing soldered 


joints in the metal. 


Other alleged shortcomings ar k of 
resiliency in the metal, which sult 
in permanent swelling and leak after 
sterilization, and finally, the co f the 
raw material. Considerable thou s be. 
ing given to the problem of soft lering 
aluminum, and it appears likely t! a sat. 
isfactory solution may soon be a ed. 


Difficulties Overcome 


The lack of resiliency shown | 1min- 
um is another difficulty that is e ver- 
come by a slight departure from rmal 
methods of processing, and invol\ riliz- 
ing in an autoclave under press: stead 
of under atmospheric pressure. 

The cost factor needs to be nined 
in the light not only of initia st. of 
material but also of reduced tool! costs, 
the production of highly satisfactory con- 


tainers with fewer rejects in packe:! goods, 
and the high scrap value of used cans, 


When it is realized how little tin re 
covery has been practiced, and how simple 
aluminum recovery would be, the supremacy 


of tinplate for containers ceases to appeaf 
so firmly established. 

Magnesium does not come into the pic 
ture, and is not considered likely to in 
the near future. In the present stage of de- 
velopment of magnesium and its alloys, & 
number of grave disadvantages compared 
with aluminum are to be observed, chiefly 
less suitable chemical, méchanical and physi- 
cal characteristics (except low density, @ 
which respect magnesium is superior to 
aluminum); the absence of the oxide film 
which, in the case of aluminum, is ‘1 
portant both for corrosion resistance and 
also in decoration and protective treatment 
of the metal surface; and the higher cost 
of the metal while there has at the moment 
been insufficient study of the toxology of 
magnesium and the ultra light alloys. 

What developments the future may s&€ 

(Continued on page 1244) 
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If you could see inside this drop 
forged flange you would know 
what we mean. You’d see that 
the structure is of a fibrous na- 
ture and that these fibres are 





closely knit together into a tough, sinewy 
mass of strength and stamina. This struc- 
ture is peculiar to drop forgings and is the 
result of a transformation that takes place 
when the heated metal is forced into the die 
under the powerful blows of the forging 
hammer. 

That’s the reason for the extra long life and 


Forging Division of 


PHOENIX MANUFACTURING COMPANY 






CATASAUQUA 4 


1944 


A FLANGE? CERTAINLY: 





high resistance to fatigue that characterize 
drop forgings. It’s one of the reasons why 
Forgings by Phoenix are being used in many 
of the implements of war now serving on 
many battle fronts. And it’s a mighty good 
reason for specifying Forgings by Phoenix 
when laying plans for your postwar products. 

Speaking of postwar plans, now is the time 
to get them on paper... to get the designing 
and engineering done. And, if there’s a drop 
forging application, our engineers will gladly 
work with you without any obligation on 


aging by 
PHOENIX 


your part. 


















Moped PLASTIC 


HAVEG 


AGITATORS 











H AV E G itself is acid- 


and alkali-resistant through- 
out its entire mass. It may be 
molded to shape on metal 
shafts without involving ex- 
pensive molds. Four standard types 
of agitators are illustrated. These 
are typical of the almost infinite 
variety of designs and types of agi- 
tators which can be molded from 
HAVEG. 

Figure 104: This integrally mold- 
ed pitched blade agitator for rela- 
tively high shaft speeds is usually 
supplied in diameters up to 2’ 6’. 

Figure 103: A plain, slow-speed, 
integrally molded, single - bladed 
agitator which is satisfactorily used 
for agitating free-flowing liquids 
and thin sludges. The blades can 
be supplied pitched or vertical. 

Figure105: HAVEG Agitator with 
demountable blades. A highly de- 
sirable design where abrasive con- 
ditions may make it necessary to 
replace blades. This type of blade 
may also be used to add blades to 
an agitator already in service. 

Figure 106: A heavy-duty HAVEG 
Agitator. Has vertical double 
blades, thoroughly braced. They 
are also demountable. This type 
agitator has been made up to 6’ 
in diameter. 


METAL SHAFTS—HAVEG COVERED 


In all types of HAVEG Asitators the shaft 
itself is made of metal—and covered with 
HAVEG. This HAVEG covering is free to 
expand and contract. The positive meth 

of attaching the HAVEG at the bottom is 
clearly shown in the illustrations. The 
bladesthemselves are always solidHA VEG. 
HAVEG Bulletin Ja 
F-3 gives COM  HAVEG-SARAN 
plete engineer- Tubing; Pipe & 
ing, design and Fittings; and 
y periegros, Sts sheets are avail- 
faves! | sie lare ety 
ment. Tanks : 7 : 

T *s. Pipe Fit. is also described 
duno Pane Dest in Bulletin F-3, 
and many others. oma oOo? 
Send for a copy. 


HG-43 


f~ 
HAVEG CORPORATION 
, oe N 


NEWARK, DELAWARE 


FACTORY-MARSHALLTON, DELAWARE 


/ FIG. 
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in these alloys is impossible to forecasr 
Tremendous strides are bound to occur, byt 
at the moment there are no indications of 
any potential developments of interest in 
this field, except in the storage of slightly 
alkaline materials, e.g. alkaline hydrogen 


peroxide, for which aluminum is less 
able. 


—Light Metals, Vol, 7, Mar. 1944, pp. 107 


sSuit- 


-116, 


Future of Magnesium Castings 


Condensed from “The Foundry’ 


War exigencies, requiring the use of 
magnesium in vast quantities, have created 


a splendid background of practical ex 
ence in handling the material, and of 
formance under all kinds of service. 


peri- 
per- 


Production of magnesium is now 600, 


000,000 Ib. per yr., as compared with 


10,- 


000,000 Ib. in 1939. Some of the produc. 
ing plants will probably cease opcration 


after the war. 


Advantages of magnesium includ 
Light weight — magnesium, 0.065 
inum, 0.1; gray iron, 0.26; steel, 
brass, 0.307; copper, 0.322 Ib. per 
(2) excellent machinability; (3) 
damping characteristics; (4) high 
strength; (5) nonsparking; (6) n: 
netic. 

Its disadvantages are: Modulus « 
ticity of 6.5 million Ibs., against 10 : 
for aluminum and 28 million fo: 
must be about 17% thicker in se 
give stiffness against deflection; the 
pansion is greater than in aluminur 
Or gray iron. 

Magnesium shows good corrosi: 
tance to ordinary atmospheric infi 
unless submerged or kept wet in sea 
or exposed to tropical humid cl 
By keeping nickel and iron to low 
corrosion resistance is improved. 


However, in tests involving alterna 
mefsion in sea water, magnesium 
showed six times the depth of corr 
of copper, considering weight ratios 
loss for tin bronze is only one-halt 
of commercial copper. 


While subnormal temperatures do 


(1) 
lum- 
285; 

in.; 
good 
tigue 
mag- 


elas- 
llion 
teel; 
1 to 

ex: 
steel 


esis- 
nces, 


vater, 


ates. 


limits, 


e im- 
alloys 


SiON 
The 
that 


not 


markedly decrease physical properties of 


magnesium, it loses strength more ra 
than aluminum at temperatures above 
mal. It should not be exposed to 


pidly 
nor- 
tem- 


peratures above 300 F. for any great length 


of time. 
Magnesium is particularly susceptib 


le to 


concentrated stresses as at notches, sharp 


corners, etc Its creep value is §s 


ome- 


what lower than for aluminum, and shock 


resistance is somewhat less. 


Two primary considerations for 


mag- 


nesium alloy castings are low thermal @ 


pacity, permitting rapid melting but 


also 


rapid cooling, and low specific gravity, 
which means that the metal does not dif 
fer greatly in weight from the non-metallic 
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When pressure runs high, use strengthened 


PYREX Tubing 















































6. 
To protect expensive machinery by lubri- solve, Madison-Kipp with a long experi- 
cating with measured amounts of oil—is__ ence in the use of Pyrex Tubing for their 
the job of Madison-Kipp’s lubricators. lubricators turned to Corning Engineers 
Many of these lubricators must supply this for the solution. 
oil against high pressures. Operators must Strengthened Pyrex brand tubing— 
be sure that oil is being delivered. With able to withstand pressures as high as 1000 
the problem of visibility under pressure to __p.s.i.—is the answer. 
PROPERTIES OF 
if PYREX TUBING 
df EAT RESISTANT: 
‘ Has approximately three times the 
therme! shock resistance of ordinary 
lime ss used for bottles and win- 
d dows 
- CORROSION RESISTANT: 
p Resi to attack of all acids (except 
HF moderate alkalis. 
DIM SIONALLY STABLE: 
: Prol | heating and prolonged eX- 
; posu » solvents do not change di- 
d men 
{ IMPER VIOUS: 
Not ieable to gases or liquids — 
| even levated temperatures. 
n ABRASION RESISTANT: 
; App ately twice that of ordinary 
0 plate 
} MECHANICALLY STRONG: 
Can ed at working stresses up to 
100 May be specially strength- 
. ened mit working stresses as high 
a as 40) 3.1. 
: TRANSPARENT: 
: Transmits visible, near infra-red and 
near ultra-violet light. 
5 ELECTRICAL PROPERTIES: 
: High dielectric strength and low di- 
e electric loss. —_——_—_— —_— —— — —— =a see 0 Ge | Gee ———_———— = |e oe —_ — 
t 
Available in diameters from 14” to Industrial Division, Dept. MA2 
, 44 O.D. Three wall thicknesses— Corning Glass Works, Corning, N. Y. 
: light, medium and heavy. Stock lengths . . 
—light wall—48”; medium and heavy Please send me a copy of your Bulletin 843 on Pyrex Branp Giass TuBING. 


wall—60”. 


Other lengths cari be supplied on ee EY SP ee aS 
| Special order. Tubing can be furnished Title 
’ with regular cut, cut and ground, ies garam ate | 
or cut and glazed end finish. ete peirpesrennrstivitennsibisocuomaninen 
) Address................. 
; For more detailed information on properties, physical 


constants, sizes and uses, please use this coupon. 









“PYREX” is a registered trade-mark and indicates manufacture by Corning Glass Works, Corning, N.Y. 





| Bes /yrex Industrial Glass 
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minutes— 


VITAL IN WAR ... VALUABLE IN PEACE 


O postwar job will ever compare with the urgency 
of wartime production. For while the war is on, 
a minute saved may mean a life saved, too. 

Yet minutes will still be valuable when peace re- 
turns. To save a minute is always to cut.a cost. And 
it is the low-cost producer who will be most success- 
ful in the competitive postwar field. 

Acme can save you minutes—wattime minutes 
and peacetime minutes as well. If you need new 
dies, patterns, heat-treated aluminum castings, Acme 
can supply them. Should your present or postwar 
production require special tools, Acme can both 
design and build them. 

Acme consulting engineers have helped many a 
wartime producer to conquer production line prob- 
lems. These same engineers will be equally helpful 
during the critical transition from war to peace. 

Preliminary recommendations submitted without 
obligation. 


Ci r Patlen and Foot Company, Ine. 
DAYTON, OHIO 


HEAT-TREATED ALUMINUM CASTINGS... PATTERNS... TOOLS... 
TOOL DESIGNING ... PRODUCTION PROCESSING 


eevee eeeeeneaenee 


FOR VICTORY 
BUY 
WAR BONDS 
AND STAMPS 
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inclusions, and that the pressure of the 
pouring head is low. 

As some type of inhibitor «must }, 
present in green or dry sands, synthetic 
sands are generally used, increasing cog 
somewhat.  Superheating offers definite 
and positive means of controlling grain siz. 
which do not differ greatly in light and 
heavy sections. 

Microporosity is hard to avoid in mag. 
nesium alloys. Compositions high in alum. 
inum are less subject to it. It can be cop. 
trolled to some extent by gating and chill. 
ing. 

Magnesium alloy castings do not air age 
into the final condition with higher .tep. 
sile and lower elongation as rapidly as 
aluminum. Aluminum takes about three 
months, whereas magnesium alloys take 
years, so that the latter may frequently 
be used in the solution-treated condition. 

An average figure for the weight of good 
magnesium castings would be 1 Ib. for 
each 5 lb. poured, as compared to 1 Jb. 
for each 234 Ib. poured for aluminum. The 
average cost is about $2.55 per lb. for 
magnesium as against about $1.75 for alum. 
inum, which means, considering weight 
ratios, that the cost of magnesium alloy 
sand castings is not far from that for 
aluminum. Magnesium may require more 
care in machining. 

The use of permanent mold magnesium 


castings, favorable where production will 
repay the cost of the molds, is increasing. 
Pressure die castings do not lend them- 
selves to heat treatment, but offer the 
shortest and most direct route from raw 
material to finished product. Magnesium 
and aluminum are not well acdipted to 
centrifugal casting. 
—D. Basch. Found Vol. 72, 
Jan. 1944, pp. ! 199.202, 


Endurance of Steel Members 


Condensed from "Product Engineering’ 


A method is given of evaluating the 
safety cf flexurally stressed heat treated 
steel members against the type of failure 
that originates below the surface from ft 
peated stresses in excess of the endurance 
limit. 

If a homogeneous member is subjected to 
steady repetitive or alternating bending 
stresses, failure will start at the surface, 
but if it is non-homogeneous, failure may 
start at some point below the surface. 

A good example of a non-homogeneous 
member may be offered by some of the 
NE steels when heat treated in large sizes. 
A hardness traverse of the cross section of 
such a member may .be made, or it may 
be calculated from the Jominy curve; fot 
example, a 3-in. round of a 0.3% © NE 
steel, quenched and tempered, showed Rock- 
well C 45 at the surface, 22 at 4% ™ 
from the surface, and 19 at the center 
These hardnesses may be converted to #P 
proximate tensile strength values by means 
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“1038 that 
EXTRA TOUGH 
DIE PROBLEM 


Vu OUR (az 


Using Strenes Metal, we'll cast 
your dies to shape, (usually to 
1/16") and save you around 50% 


to 75% on machinery time. What's 


more you'll put to work a die that 
will stand up—draw and form far 


more stampings than you probably 
believe possible. Deep draw runs 
of 1,000,000 and more parts a 
matter of record, 

You'll be using a die that will 
require redressing far less fre- 
quently than dies of ordinary 
metal, Sounds good, but, hard to 
believe, you say! Perhaps. But our 
suggestion stands ‘‘Toss us that 
tough one’ and pay for it when 
Strenes makes good as claimed— 


otherwise there will be no charge. 


THE ADVANCE FOUNDRY CO. 
100 Parnell St., Dayton 3, O. 














DRAWING AND 
FORMING DIES 
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of standard conversion tables to obtain the 
tensile strength of the fibers of the cross 
section. 

In the example above, the corresponding 
tensile strengths would be approximately 
212,000 p.s.i. at the surface, 115,000 p.s.i. 
'/ in. from the surface, and 100,000 p.s.i. 
at the center. 

It has been well established that the en- 
durance limit is equal to about half the 
tensile strength, barring notch effects and 
dimensional stress raisers. Therefore, the 
tensile strength traverse can be replotted 
as approximate endurance limits, which 
would give 106,000 p.s.i. for the surface 
and 57,000 p.s.i. for Y% in. in the above 
example. The final replotting represents 
unit endurance limit divided by stress. 

In the example, there was a fair margin 
of safety at the surface (1.42) and an 
ample factor at the center, but at 1-in. 
below the surface, the endurance limit was 
equal to the stress. Therefore failure 
would be expected to begin below the sur- 
face, after about 1,000,000 reversals of 
stress. 

If the unit stress at the point of mini- 
mum margin of safety is greater than the 
endurance limit, then the expected life can 
be obtained approximately from SN curves, 
which are available for most steels. 


F. Franz. Product Engrg., Vol. 
15, Feb. 1944, pp. 97-98. 


Stress Corrosion Properties 


Condensed from 
“Zeitschrift fiir Metallkunde’”’ 
The tendency towards stress corrosion in 
relation to precipitation hardening temper- 


ature and time was determined for two 
groups ot wrought aluminum alloys: 
Aluminum alloys containing 4.5 Zn, 3.5 
Mg, 0.08 to 0.14 V and 0 to 0.8% Cu 


and hardening by a ternary precipitant 
T of unknown composition; and (2) alloys 
with 6 to 8 MgZn:, 0 to 0.29 V and 0 to 
0.4% Cu. 

Previous research work had _ indicated 
the beneficial effect of small additions of 
vanadium and copper when low tempera- 
ture precipitation hardening was applied. 

Stress corrosion increases with harden- 
ing time for group (1), but decreases in 
group (2). These differences in behavior 
are disclosed *by micro-structural examina- 
tion to be attributable to differences in the 
manner of decomposition of the solid so- 
lutions. 

No benefit accrues from the addition of 
vanadium and copper in group (1) if the 
precipitation hardening is carried out above 
212 F., while up to 176 F. a notable 
improvement of stress corrosion stability 
is obtained. 

As to group (2), vanadium and copper 
additions result in a greater resistance to 
stress corrosion after precipitation harden- 
ing at both atmospheric and raised tem- 
peratures. 


—W. Bungardt & G. Schaitberger. 
Z. fiir Metalikunde, Vol. 35, 
Feb. 1943, pp. 47-55. 





POWDER 
METALLURGY 


ALLOY STEEL POWDERS 
’ 


STAINLESS and 
HEAT-RESISTINC 
POWDERS 
8 


DURALUMINUM 
POWDER 
+ 


PRE-ALLOYED BRO! ZE 
POWDERS for BEAR: NGS 
° 


MAGNETIC POWDERS 
for SPECIFIC US! 


CUSTOM POWDE®S 
* 


Powders are available in 
briquette form for remelt- 
ing as master alloys, for 
hard surfacing, or for cen- 
trifugal casting. 


Our research staff will be 
glad to cooperate in every 
way possible. A letter will 
bring prompt response. 


UNEXCELLED 


MANUFACTURING CO., INC 


11 Park Place, New York 
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L.P. SAVES 150 SPOT WELDS 
...and 40% of Weight 


Gone are the 150 spot welds formerly required when 
fabricating this shell ejector chute from metal, and 
along with them 40 percent of the weight and two- 
thirds the number of parts formerly required. 


L. P. — low-pressure — laminating-molding made 
this production achievement possible... with cloth 
impregnated with Bake.irE Laminating Varnish 
and molded to shape in inexpensive dies. 

This vital artillery component is just one of the 
many wartime products made faster, cheaper, lighter 
in weight, yet more durable with the aid of BAKELITE 
Laminating Plastics. Others include ammunition 
boxes, radio locker cases, antenna housings, aircraft 
fuel tank filler boxes and fuselage steps, gun turret 
seats, and air conditioning fixtures. 


1944 


Newest of time-saving processes in war plants, 
low-pressure laminating-molding using either 
paper, fabric, or glass . . . produces tough, corrosion- 
resistant parts of practically any size or shape in a 
single operation. It is now practical to mold one- 
piece structures having compound curves, employ- 
ing low-cost dies. Inflated rubber bags or blankets 
provide the low pressures required. 


Write Department 49 to learn more about the 
properties and advantages of low-pressure laminat- 


Trace coo waan 


BAKELITE CORPORATION, go E. 42 St., New York 17 
Unit of Union Carbide and Carbon Corporation 


luce 


ing-molding. 


Laminating Plastic 















For Your Castings WHAT IS Z-MET AL? 


Z-Metal is produced in the form of cast- 
ings. Its properties reflect its microstruc- 
ture. Metallographically, it consists of a 
matrix of alloyed ferrite, strengthened by 
iron carbide in the form of globules or 
“spheroids.” The ductility of metal con- 
taining spheroidal carbides can be ex- 
pected to be greater than that of metal 
containing the lamellar form of carbide. 


The balance of the carbon present in the 
metal exists as fine particles of graphite 
or “temper carbon” which act as a lubri- 
cant, aiding machinability. 


c t t : Z-Metal is not a cupola product, but is 
made in electric or air furnaces. 
DUCTILITY 
HARDNESS STRENGTH 





° 5 Aseirute ‘casts 
* © High taethlaetitity. | ne 
oe Lew finishing costs _ 





ike rime a Investigate Z-Metal for your product. 
“minimum porosity =. Write today for full information. 
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FERROUS METALS CORPORATION 


444 Modison Avenue .... . New Vork, Nl. Y. 
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OUR SERVICES 








Flame Hardening ¢« Annealing e 
Aerocasing e¢ Heat Treating ® 
Nitriding « Chapmanizing ¢ Temp- @ 


Carburizing e¢ Sand Blasting « Bar Stock Treating 


ering * Cyaniding « Pack or Gas 








and Straightening e Hi-Speed Hardening e¢ Physical, 


Tensile and Bend Tests 


THE LAKESIDE STEEL IMPROVEMENT C0. 


: wel a side Avenue CLEVE! LAND OHIO 
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Impact Extrusions 


Condensed from "S. A. E. Journal” 


With the impact-extrusion method, a 
single press stroke changes a slug of metal 
into the completed article. The high pres. 
sure developed causes the cold metal to 
flow to the desired shape. Many airplane 
parts, normally produced by casting, forg. 
ing, or machining from solid stock can be 
produced very rapidly and economically by 
this method. 

Aluminum and its alloys can be extrud. 
ed. Their size is limited only by the 
power of the press available for the work. 
Small parts can be produced on standard 
crank presses, and in large quantities by 
use of multiple dies. Any type of press 
can be used. Experiments have shown 
that aluminum requires a pressure of about 
45 tons per sq. in., while 24S requires 
a pressure of about 90 tons per sq. in. 

Impact extrusion can be used advantage. 
ously as a very satisfactory substitute for 
the drop-hammer process. Because of the 
increasing difficulty in obtaining forgings, 


this substitute method should be rapidly 
promoted and used to the maximum extent 
possible. 

The dies used must have sufficient 
strength and proper heat treatment en- 
able them to withstand the extreme pres- 


sures and impact shocks imposed. Cor 


siderable wear may take place. Cl ium 


plating materially lengthens the life of the 
dies. 

Advantages of this form of production 
include (1) considerable increase the 
density of the metal; (2) relative low 
cost of tools; (3) very low prox ction 
cost; skilled labor being unnecessar, (4) 
automatic attainment of extremely close 
tolerances; (5) no set limitation re- 
gard to form or shape of the parts can 
be produced, with no limit to th ight 
to which a slug can be driven. 

(6) Great broadening, by m of 
secondary operations, of the_ field be 
covered by this system of production; (7) 
uses of thermal methods to supplement 
the improvement by strain hardening 


brought about by this method; and (8) 
production of complicated designs and 
shapes that would be very difficult or im- 


possible to produce by any other method. 
—Phil Koenig. S.A.E. Journal, Vol. 51, 
Nov. 1943, Trans. pp. 415-419 


Welded Railroad Rails 


Condensed from “Railway Age” 


Questions as to what happens when rails 
are welded into long strings and laid 4s 
track, difficulty of maintenance, trouble 
from expansion, probable life, and so on 
have been in the minds of maintenance of- 
ficers, but have remained largely umaf- 
swered. 

Long stretches of welded rail have been 
in service in this country in tunnels #s 
early as 1930, and in the open since 1932, 
but the officers who laid the rails have pre 
ferred not to commit themselves until they 
are more certain of its performance. 
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Shock Resistance ...tests have proved its exceptional ability to 


withstand explosive shock and standard impact shock. 


Corrosion Resistance... excellent, not only in standard cor- 


rosion tests but also under stress. 


High Yield Strength. ..a dominant factor where distortion or 


misalignment of parts would make the assembly inoperable. 


Machineability. ..far superior to the usual sand cast aluminum 


alloys and machined parts have a high lustre. 


Pressure Tightness. ..the fine grain of the alloy enables it to 


withstand high pressures. 


@ Foundries from coast to coast are now “40-E” licensees. Increased 
demand for “40-E” castings has required an increased production of 
this new alloy and necessitates the licensing of additional foundries. 
Your request for complete licensing data will receive prompt attention, 





FRONTIER BRONZE CORPORATION 


P.O. BOX 618 
Niagara Falls, New York 
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KENNAMETAL 
PRODUCTS 


CUTTING TOOLS 


Kennametal-tipped 
single-point tools are 
used in America's 
leading machine 
shops for turning, 
facing, and boring 
steelupto 550 8Brinell 
hardness, cast iron, 
and the softer metals. 


MILLING 
CUTTERS 


Kennametal-tipped 
cutters have revo- 
lutionized milling 
practices by making 
possible the milling 


» of all metals, includ- 


ing the toughest 
steels, at almost in 
credible speed 


WEAR 
RESISTING 
PARTS 


Kennametal inserts 
are used to prolong 
precision machine 
performance by pro 
tecting the “wear- 
areas” against ef 
fects of friction, cor 
tL lime Liltm eel 








The carefully recorded experience of one 
of our customers for the year 1942 indicat- 
ed that actual savings resulting from the use 
of Kennametal-tipped machining tools to- 
taled $50,000. Projected to a national basis 
for the same year, American Industry saved 
approximately $750,000,000 through the 
use of Kennametal. In 1943, the widely 
extended application of Kennametal in- 
creased these savings correspondingly. 


These are dollars-and-cents figures —fig- 
ures in which industry is normally interest- 
ed. But as American citizens, we are today 
even more interested in how the savings 
will help win the war—man-hours saved 
and production gained are the vitally im- 
portant factors. Every faster cutting opera- 
tion in your shop means faster cutting of 
the deep, straight paths of destruction that 
lead to Berlin and Tokyo. Shortening the 
job means shortening the war. Shortening 


the war means saving lives. 


You can shorten machining time, and 
cut costs, by using Kennametal-tipped 
tools. Kennametal, a cemented carbide 
composition, contains a unique inter- 
metallic compound (tungsten-titanium- 
carbide) that is unsurpassed, except 
for the diamond, in hardness. Our 
district field engineer can tell you how 
to use it for maximum metal-cutting 
results. Kennametal Catalog 43-C con- 
tains useful information on tool design, 


use, and maintenance. Write for it. 
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CEMENTED CARBIDES 


KENNAMETAL Gac., 158 LLOYD AVE., LATROBE, PA. 





It is believed’that five yr. is the Minimum 
period of service upon which sound con 
clusions can be based. All reports indj. 
cate that track maintenance in» tunnel 
has been greatly improved and simplified 
by welding into long lengths. More ip. 
terest has been shown in performance up, 
der temperature changes than in any other 
detail. 

If unrestrained, the normal expansion of 
rail under a 100-degree rise in temperature 
is about 41 in. to the mile, and under 
some reported conditions might exceed 6 
in. However, all roads reported they were 
experiencing no difficulty from end or jp. 
termediate movement of the rail. 

Investigations has shown that restraint 
to movement arises from the friction be. 
tween the rail and the tie-plate or the tie 
and that this can be augmented by such rail 
fastenings as the spring clip type, and by 
applying anti-creepers, while the rail ends 
themselves apply considerable restraint. 

The ultimate restraint must come from 
the resistance of the ballast to movement 
of the. ties. The restraint has been de. 
termined to produce an interna! 


ess of 
195 p.s.i. per degree, so that fo: 100- 
deg. change the stress would b 1 500 
p.s I 
Actual Stresses Lower 
However, this stress occurs on bove 
or below the temperature at whicl rail 
was laid, so that when grails a: 1 at 
50 to 60 F., the maximum stress is harply 
reduced. Actual measurements of esses 
at the rail joint have shown that may 
be as much as 5,000 p.s.i., or abo it 65, 


000 Ib, at each end of the rail. 

Tie restraint may be as low as 20 Jb. 
per tie per rail in each direct for 
double-shoulder tie plates, or as hig!) 1s 700 
lb. for spring clip type fasteners. Anti- 


creepers exert a restraint of 850 || r tie 
per rail. 

Long welded rails seem to p t no 
maintenance problem. Only one «ise of 
buckling was reported, and this in a 
rail laid at a temperature well bel: 0 F, 
It is the general temtimony that the welded 
fail rides more smoothly than that with 
conventional joints, and can be kept in 


smooth-riding condition with less effort. 
One road estimated that cost of maintenance 
had been reduced 25%. 

While limited experience has prevented 
engineers from making definite conc!usions, 
they do not believe there is any physical 
limit to the length of rail that can be im 
stalled, and that this length will be de 
termined solely by the necessity for im 
setting joints for signals and turnouts. 

Difficulties of adverse conditions encoun- 
tered were (1) the initial expense; (2) 
difficulty of replacement in case one or more 
rails require renewal; and (3) difficulty in 
mobilizing equipment for handling long 
strings of rail. 

{Welding of railroad rails may be done 
in position by the thermit process, or else 
where, by the thermit, Sperry or Oxweld 
processes. Welding “in track’ has not beem 
used as widely as the other type, whieh 
uses more elaborate equipment and is dome 
ordinarily on a nearby siding. The ther 
mit process is well known, involving the 
virtual “casting” of the metal resulting 
from the reaction of aluminum and irom 
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Hepplewhite won fame on design alone. Others could use 
equally good wood and cut just as good dowels and dovetails. 
But in today’s competition you can and must back better design 
with superior materials tailored to the function of your products. 





Chemicals have been tailored into dozens of plastics and each 
like Formica laminated plastic into many grades with differing 
properties which make them exceptional for specialized use. 


wee fT 


The strength, machineability, dielectric properties, stability of 
dimensions, moisture and acid resistence of Formica have caused 
its wide application in communications and other electrical uses. 
Now is the time to inquire about the interesting properties recent 
Formica research makes available for your post war products. 
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THE} FORMICA INSULATION COMPANY 
4669 Spring Grove Avenve 
CINCINNATI 32, OHIO 





MAY, 1944 1253 
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The source for facts about Cerium 





522 FIFTH AVENUE * NEW YORK 18, N. Y: 
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. tory under such conditions. 


oxide. The Sperry process is a flash bun 
method and the Oxweld method is a pres. 
sure weld. The rail when welded into 
long lengths has sufficient flexibility to per. 
mit its being moved into position on cars, 
even around curves.—K.R.} 


—Railway Age, Vol. 116, Feb. 12, 
1944, pp. 340-343, 346. 


New Electric Resistance Alloys 


Condensed from 
“Faraday Society Transactions’ 


It is well known that, in addition to in- 
creasing the resistivity of copper, man. 
ganese decreases the temperature coefficient 
of the binary alloys, until at 9% Mn 
it is almost zero. The addition of a small 
amount of nickel reduces the magnitude 
of the thermoelectric effect of the metal 
against copper. 

The addition of aluminum gives inter- 
esting properties, and their study at 200 
to 350 C. (390 to 660 F.) was under. 
taken. The alloys studied varied from 5 to 10 


Mn, from 1 to 4.5% Al, balance Cu: 
were hot rolled from ingots, cold drawn 
to wire, or cold rolled to strip, with inter- 


mediate anneals at 600 to 650 C. (:110 
to 1200 F.). 

Specific resistance of the alloys, de- 
termined on 0.064-in. diam. wires, w as 
follows: 





Specific resistan 
Alloy metal, % |Microhms/sq. cm. 














Mn Al Hard Anne: 
5 1 Zit 21.35 
5 2 23.0 22.60 

10 1 | 37.25 36.55 

10 2 | 39.05 | 











38.25 3 


The hard-drawn wires had undergone 50% 
reduction in cross section, while the an- 
nealing had been done at 600 C. (1110 F.). 

It is important that scaling in electrical 
resistance alloys should be small, and also 
that the scale should be adherent to pre- 
vent progressive action. While the copper 
manganese alloys scale readily, even at mod- 
erately elevated temperatures, those with 
aluminum are more resistant to scaling. 

The ternary alloys containing 2% of 
more Al generally showed a slight in 
crease in weight after two hours oxidation, 
but the increase did not continue propor 
tionally. Those with only 1% Al oxi 
dized progressively with eventual flaking. 

Stability of electrical resistance at tem- 
peratures above normal is important in fe 
sistance alloys. Tests showed that while 
the manganese or aluminum binary alloys 
underwent changes in resistivity of more 
than 1% when heated at 350 C. (660 F.) 
for one month, the ternary alloys showed 
changes of less than 1%. 

Tests. for stability under intermittent 
heating over a two-weeks period showed 
that the 10 Mn, 2% Al alloy was satisfac 
The tempera- 
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FROM POWDER 
TO PARTS 
WITH: POMET 





Covitrolled 
DENSITY anv PRECISION 


Pomet parts are tailor-made to rigid specifications. They combine precise quality 








control with volume production. 


In specific part applications of iron, steel, bronze and other metals, Pgmet can 
give you high technical density, close tolerances and fine finish. Pomet produces 
these parts to uniform standards at substantial savings in machining, -time and 


material. 


Pole pieces for fine instruments, small motors and recording devices also exem 
plify Pomet precision techniques. Density and purity are closely controlled to 
insure high permeability and low residual magnetism. Tolerances are held to 


plus or minus .001” or closer. Contours are formed to high precision standards. 





Similar techniques are applied to the manufacture of dense, intricate machine 


parts where close tolerances must be held. 


Pomet Powder Metallurgy is unusually economical in quantities of 100,000 or 
more. Consult our Engineering Department on design problems where the appli- 


cation of powder metallurgy is indicated. Send for literature. 


DUCTILITY OR HARDNESS 
COMBINED MATERIALS 
WEAR RESISTANCE 


CLOSE TOLERANCES 
WITHOUT MACHINING 


HIGH TECHNICAL DENSITY 








DON'T DECIDE UNTIL POWDER METALLURGY CORPORATION 


YOU SEE WHAT 


A SUBSIDIARY OF GENERAL BRONZE CORPORATION 
POMET CAN DO 


34-21 Tenth Street Long Island City, N. Y. 


Vga 9 44 1255 
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DU-LITE: 
BLACK FOR ZINC! 





Du-Lite ZN finish, the new process for blackening zinc, is | 


a worthy companion of the well-known Du-Lite process for 


finishing steel. 


A product must meet rigid requirements established by the 
Du-Lite engineering and sales departments before it can 
carry the Du-Lite name. It must be proven by laboratory 
tests. Furthermore, it must then pass numerous field tests 


under actual production conditions. 


The Du-Lite ZN process has passed these tests. It is fool- 
proof and simple to use in regular production. Operating 
temperature of the bath is not critical and the bath is 


stable. The chemicals are not hazardous to use. 


Du-Lite ZN is an attractive, deep black, and meets many 
requirements as a final finish. It is also an excellent base 


for organic finishes. 


Write for details, and send samples for finishing. 








DU-LITE CHEMICAL CORP. 


MIDDLETOWN, CONNECTICUT 
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ture coefficient of this alloy was determined ” 
over the range from 20 to 350 C. (68 t 
660. F.), and found to decrease to 209 7 
C. (390 F.), then to increase to 350 € 4 
The coefficient is about —0.000045 for the 
lower range and -+-0.00005 for the higher, 
giving a net change that is negligible. 

Linear expansion in resistance alloys is 
required to be sufficiently low, so that 
loosely wound spirals supported on formers 
will not buckle unduly. Tests made upon 
the same alloy showed the coefficient of 
expansion to be a practically linear func. 
tion of temperature, and about 0.0000175 
C. This value is about normal for resis. 
tance materials. 


—Maurice Cook & W. O. Alexander. 
Trans. Faraday Soc., Vol. 39, Sept. 
Oct. 1943, pp. 260 Hitt 





Motor Exhaust Valves 


Condensed from “Metal Treatment’’ 


For automobile engine work, the most 
widely used exhaust valve materia! is 
Silchrome, an air-hardening ferritic steel 
containing 0.4 to 0.5 C, 3.25 to 34.75 CO! 
Si, 0.5 max. Ni, 7.5 to 8.5% Cr. ‘his . 
is heat-treated by oil-quenching from :050 B Hol 
C. (1920 F.) and tempering at 87° C. 


mae me 





(1600 F.) to produce a structure of ; all one 
spheroidal carbides in a backgroun of 
lightly tempered martensite. The har: .¢ss 
is 255 to 286 Brinell. 

This material, however, is rapidl, at- 
tacked by the decomposition products om 
tetra-ethyl-lead fuels, and it is thus . ual 
to apply a coating of Stellite to the — \ve yon 
faces by welding with an oxy-acet: >ne aa 
flame. Very thin electro-deposits of ~ +:o- _= 
mium (0.005 in. thick) have also en _ 
used for the valves of motorcycle eng cs, S au 
but extegded experience of their us is B iec 
lacking. S wh 

The most common failure of the ex! ust a 
valves of automobile engines are crac! in “as 
the valve seats, due to defects in the « rig: ot! 
inal forgings, or to the propagatior of } 
cracks in the oxide scale on the valve <cat; BL 
burnt valves, often resulting prim:cily int 
from gas leaks due to faulty alignmen' or b dr 
distortion during assembly; broken va!ves 
due to fatigue cracks having their origin DF 
in small corrosion pits; and defects in the ra 
Stellite facings. . wi 

For aero engine valves, austenitic nickel- B it 
chromium steel containing 0.35 to 0.5 C, lo 
1.0 to 2.5 Si, 1.5 max. Mn, 10.0 min. , a 
Ni, 12.0 to 16.0 Cr, 2.0 to 4.0% W is :* 
almost exclusively used. This is much more p fi 
resistant to corrosion than Silchrome, but it , 
is usual to coat the entire head and seat r 
with Stellite or an 80:20 Ni-Cr alloy , 
(Brightray). . 


The stems should be honed to a good 


*surface finish, and it is necessary to pro- 


vide a hardened tip to the valve stems to 

prevent splaying at the points ‘where they 

are in contact with the valve rockers. The 

tips may be formed by welding on a disc I 
of hard 1.0% C steel, by pressfitting a case 

hardened cap, or by applying by welding 

a built-up tip of No. 1 Stellite. 


—C. A. E. Wilkins & W. J. Currie. 
Metal Treatment, Vol. 10, 
Autumn 1943, pp. 147-152, 201. 
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| Designing Molded Plastics Parts: 


From the engineering files of One Plastics Avenue 












The location of holes and the decision as to whether or not they should be included in a 
plastic part is based chiefly on economy of manufacture. Location and design of holes in 
plastic parts does not necessarily follow rules which apply to other materials because of 
the physical properties of plastic materials. 










The length, diameter, shape, and number of holes incorporated in a molded plastic 
part depend upon three factors: 


(1) Type of molding employed 
(2) Type of compound used 
(3) Mold design 


Standard compression molds require pins and other mold members of sufficient 
size and strength to withstand pressure of plastic material as mold closes. 






































Injection and transfer molds may employ smaller and more delicate pins and mold 
members as compound is introduced into mold cavity in a semi-fluid state. 


COMPRESSION MOLDED PART: High impact plastic materials (coarse fillers) require stronger mold pins than 


materials with finer fillers. 






































Holes »p made by butt pins, holes in 
end m y vertical grooving. Proper mold design takes into account and makes full use of all the physica 
characteristics of the steels from which molds are built 
= 13 ba Y Se So ee OV, =~ { ont G ee 
WAYS TO MOLD HOLES esl Rut ac sthtotalst 
ydncce ars Sa Se 
‘as iss ~—! lew A Qty 4 \ay > 
: ’ ~~ t Ct+~ =ay iT i tine AT | 
ENTERING PINS—(See A) Holes are formed by pins pro- Rost LAs’ € RPA Ta 
. . . : . . 7) ~ Ss ae te e 
jecting yugh the mold cavity into a supporting opposite “A Saw im “xt ARs Aird ate 
e . ° . . a ~" ee ee ~~ oP ae -_ ate 
mem be oles made by entering pins maintain good align- a. = 
ment : ire easily finished. 
d A 8 c D 


N : f sd b ins pro- 
— S-\ipe ©). ayneee Gre forme 7? : A. Through hole formed by pin attached to one mold member 














jecting the mold cavity from opposite sides which meet which extends through cavity and enters opposite mold 
| when t id closes. Holes made by butting pins decrease siember. 
molding costs, may cost more to finish. It is desirable that B. Poorly designed blind hole (excessive length for its diem- 
one pi pproximately .020” larger in diameter than the eter). 
other C. Well designed blind hole formed by pin projecting into 
BLIND ES—(See C) Holes are formed by pins projecting D — +e “ — peng b dis cl 
into th id cavity. Blind holes are sometimes used as . rough hole formed by pins which meet as mold is closed. 
drill sp RATIO—PIN LENGTH TO DIAMETER 
DRILLED HOLES Drilled holes are recommended when (Blind Holes—Compression Molded) 
ratio of length to diameter exceeds limits shown at right, or Hole Diameter (D) Depth of Hole 
when it is economical to avoid split mold construction. (Pin L " 
It is sometimes desirable to drill holes when tolerance of 2 n Length) 
location is closer than normal molding uniformity permits. Ve ~ Fey i. D 
Holes may be formed in vertical walls by molding grooves a” ~ 3g 9 D 
in direction of mold travel and by removing remaining Lenath ‘di Ph Nos I di Meas 
Sesh: (See phels ebues:) ength to diameter ratios increase as diameters increase. 
Distance between a hole and an insert should not be less 
» than ,"; distance between any two holes should not be EXPERIENCE AT YOUR DISPOSAL—General Electric, the nation's 
} less than ;4"; distance from hole to edge of part should largest plastics molder, offers to those interested the services of its ex- 
not be less than 34". perienced staff of chemists, plastics product engineers, designers, tool 
makers and molders. For additional information about plastics or for re- 
prints of this advertisement, write section F-216, General Electric 
BUY WAR BONDS Plastics Divisions, 1 Plastics Avenue, Pittsfield, Mass. 





Hear the General Electric radio programs: The “‘Hour of Charm” Sunday 10 P.M. EWT, NBC—“The World Today” news every weekday 6:45 P.M. EWT, CBS 
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Electrographic Analysis 


. , - 
Condensed from "Metallurgia 


Electrography developed from the contact 
print method. It consists of the electrolytic 


transference of ions from the surface of 
a sample on to an absorbent medium, such 
as paper. The ions are detected by the 


colors that they give, with reagents applied 


to the absorbent medium either before 
or after electrolysis. 


Essentially, the apparatus consists, in or- 
der, of base plate of aluminum or of 
some non-conducting material with a thin 


Sheet-of aluminum fixed to its upper sur- 
face; a sheet of absorbent paper, moistened 
with a suitable electrolyte, such as potas- 
sium chloride or potassium sulphate solu- 
tion; another sheet of absorbent paper car- 
rving the reagent; the specimen, with the 
face to be tested resting on the reagent 
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sheet; and a metal plate pressing the whole 
together. 

The metal plates have terminals at- 
tached, the lower ones being the cathode, 
and the upper, the anode. Various modi- 
fications of this basic apparatus have been 
suggested. 

A dry-cell battery capable of delivering 
22.5 volts is recommended. It should be 
connected in series with a variable 500- 
ohm resistance and a milliammetet: 

Absorbent paper 1s usual for the simpler 
type of work, where very fine structure need 
not be recorded. A fairly hard paper that 
will not shrink much on drying should be 
used, Photographic paper, plates and film 
have a very wide use. 

If the silver in the emuision serves no 





useful purpose in the test, it must first be 
removed by hypo. At the same time, jt jx 
advisable to harden the gelatin by a 

alum bath. Non-waterproof cellophane has 
advantages im certain cases. 

Another medium is a thin sheet of plas. 
ter of Paris, which is prepared in a speq. 
ally designed mold so as to have smooth 
surfaces and a thickness of about 1 mm 
These sheets may contain any insoluble ge. 
agents desired, and do not need the addj. 
tion of an electrolytic solution to carry 
the current. 

Generally, it requires about 50 x 194 
gm. of a metal to produce a strong positive 
over a sq. cm. of surface. The approximate 
time and current necessary to produce g 
strong electrograph can be determined 


aK 
from the equation TI = 96,500 ——, 

E 
where T = time in sec., I = current ip 


amp., @ == area of surface, E = equivalent 
weight of metal, and K = amount (in gm.) 
necessary to produce a strong positive over 
1 sq. cm. 

For registering the pattern, the reagent 
may be deposited directly in the paper, 
and on passage of current, the ions will 
alter the reagent. Alternatively, the ions 
may first be trapped in an inert medium, 
and subsequently developed by appropriate 


reagents. Each of these has its appfo- 


priate spheres Often, prelimin tests 
will be required to determine w pro- 
cedure will give the best resul 1 any 
specific case. 

Electrography has been used for «xamin 
ing coatings of one metal on anot) er; in 
vestigation of minerals containing copper, 
nickel and cobalt by a single ; dew 
termination of distribution of Jeac detect 
ing gold in bulk metal and in lating; 
and detection of molybdenum alloy 
steels 

David L. Masters. J rgia, 
Vol. 29, Dec. 1943, 104, 


Control of Fine Finishes 


- . , ~ . : ” 
Condensed from “Aircraft Engineering 


By means of a microscope with magni 
fication up to 200 diam:; it is possible ac 
curately to measure and control certain 
types of finish. This method is applicable 
only to a finely finished convex or flat 1¢ 
flecting surface, and not if the average 
height of surface above mean line exceeds 
20 micro-in. 

The set-up is such that one views the 
surface at a magnification of 200 diam. and 
at the same time makes use of interference 
fringes to give a contour-lined image, the 
vertical interval being about 12 micro-in. 

The type of microscope depends upon 
parts to be examined. If available, a Vick- 
ers projection microscope is recommended. 
Besides a microscope, a cover glass, 1> 
mm. round or square and 0.15-mm. thick, 
and a sodium or mercury lamp, or othef 
source of light, is necessary. 

For line inspection, never use anything 
more powerful than a 2/2 in. objective 
in conjunction with an eye piece to give 

(Continued on page 1262) 
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r views image directly as parts are carried along 
veyor system. Convenient shutter controls confine 
n to part being examined; extraneous light is re- 
) a minimum thus increasing the image sharpness. 


The operator views the image directly 
through a lead glass window which has 
been treated by an exclusive G-E process 


that reduces reflection. 


If you are interested in economical production- 
line inspection of light alloy castings, you will 
want to get full details about this new unit and 
its possibile application to your problem. Here’s 
all you have to do to get complete information 
—just fill in and mail the coupon, today. 
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Yedays Best Buy -buS. ber Bonds 


We are interested in the new G-E Model AX-160 
Industrial X-Ray Fluoroscope for the examination of 


Name 
Company 
Address_. 


City State 


vanes 
NN25 
a 


GENERAL @ ELECTRIC 
X-RAY CORPORATION 


2012 JACKSON BLVD. CHICAGO (12), ILL., U. S. A. 
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SARGENT HEAVY DUTY 
ANALYZER... Designed for 


Modern High Speed Electrolytic Analyses 


It applies high current densities up to a limit of 10 amperes to 
greatly increase rates of deposition and produce bright, smooth, 
closely grained deposits that firmly adhere to electrodes. Use of high 
speed methods possible with the Sargent electrolytic analyzer reduces 
the time formerly required for making analyses by as much as 60%. 


A properly designed electrode system providing large surface 
areas, thorough electromagnetic agitation of electrolyte, a water 
cooling system and correct adjustment of concentration of electro- 
lyte are the principal elements in electrolytic practice that make 
high current, high speed analysis practical . . . In addition to 
these considerations instrumental manipulation and maintenance 
are facilitated by elimination of mechanical stirring devices and by 
providing positive, quick acting, 
sturdy bakelite electrode heads 
which can be moved to any 
vertical or lateral position by 
slight pressure of the hand. . 
No clamp adjustments are neces- 
sary. The bakelite heads expose 
no metal other than the platinum 
electrodes to corrosive fumes. 


$-29405 ELECTROLYTIC 
ANALYZER—Sargent, High 
Speed, Heavy Duty, Magnetic 
Stirring, Water Cooled. Without 


electrodes or motor generator. 


No. of positions.. 2 6 


BN a ctisevesescibented $275.00 $700.00 





Literature on Request 


E. H. SARGENT & CO., 155-165 E. Superior St., Chicago 11, Ill. 


Michigan Division: 1959 East Jefferson, Detroit 7, Michigan 
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100 diam. magnification. Light used muy 
be approximately monochromatic, whic, 
can be obtained by filtering white light 
through Ilford filter micros 3 and 5 uses Peo 
in conjunction, or alternately, by the ys 
of Wratten filter No. 75. 

If interference fringes are used as cop, 
tour lines for delineating micro-topography 
of finely finished reflecting surface, they 
must be extremely narrow and close to. 
gether. This is accomplished when the 
angle between reflecting surface and cove; 
glass is about ¥4° to 1°. 

In convex surfaces, the cover glass may 
be fastened to the surface and the neces. 
sary conditions will be encountered clog 
to the point of contact. In the case of a flat 
surface, the cover glass must be tilted a 
an angle of about 4° to 1°. 

In the case of convex surfaces the mos 
useful fringes to observe will be those 
somewhat removéd from the actual point 
of contact. In the case of flat surfaces, 
it is preferable to use fringes falling nea; 
the point of contact. 

Sodium lamps give monochromatic light 
with a wave-length of 5890 A.U., while 
mercury vapor a wave-length of 5500 AU. 
Using Ilford micros 3 and 5, the effective 
wave-length is about 5850 A.U. In en. 
gineering inspection it can be assumed that 





whichever light is used the vert inter. 
val will be 12 micro-in. 

It is important that grease be removed 
from parts to be examined. Th ay be 





done with a clean duster. 


J. F. Kayser. Air Enora 
Vol. 16, Jan. 1944 5, 28, 























Casting Test Bars 


Condensed from “Foundry Traa urna ms 








A test bar cast under caret ly Om 
trolled conditions is recogniz yy them 
Canadian Non-Ferrous Casting Advisonim 
Committee as being only a guicc togiem 
quality of the metal in a casting group 
of castings, and in no way shoulda 
physical properties be considered 4s repre 
senting the physical properties actually Gm 
isting in the casting. The committee COi™ 
demns the practice of attaching test Ball 
to the casting, and recommends that ay 
test bars be cast in a separate, especially 
prepared, mold. ug 

This recommendation is based on ti 
fact that it is, in most cases, difficull ay 
attach a test bar to a casting that will be 
adequately fed during solidification. It is 
most likely that the test bar will Team 
the casting or the casting feed the test BARN 
and such conditions are to be avoided 

The committee recommends that all-tte™ 
bars be made in dried sand molds withti 
the use of facing materials to elimi - 
the factor of moisture affecting the phy 
cal properties of the test bar. The mgm 
should be allowed to cool to room ty 
perature before casting the test bat. , 

The committee recommends that all o@® 
ferrous alloys be melted under slight 
oxidizing conditions. This proceduie™ 
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O Which x-ray film for 


EE OO 


1. Aluminum and Magnesium at low voltages ?... and 


ee ee NIE a 


2. Million-volt radiography of thick steel? 
A Kodak’s Type “A” 


Kodak Industrial X-ray Film, TYPE A, is first 
choice for the examination of light alloys at lower 
voltages, and for the million-volt radiography of 
heavier steel parts, because of its fine grain and 
high contrast. Type A is similar in its characteris- 
tics to Type M Film—its grain is not quite as fine, 
but its speed, approximately 
three times that of Type 
M, makes it more widely 
usable. 


40 


Characteristic Curve, Kodak In- 
dustrial X-ray Film, Type A, with 
direct x-ray exposure. 

Development: 5 minutes, at 68° F, 


— 
10 20 30 
LOG RELATIVE EXPOSURE 


in Kodalk X-ray Developer. 


a ot 


Kodak Provides the 4 Types of Film 
Needed in Industrial Radiography 


In addition to Type A... 
Kodak Industrial X-ray Film, Type F 


... primarily for the radiography, with calcium tung- 
state screens, of heavy steel parts. 
Kodak Industrial X-ray Film, Type K 
... primarily for gamma radiography, with lead-foil 
screens, of heavy steel parts... or lighter parts at 
low x-ray voltages. 
Kodak Industrial X-ray Film, Type M 

. “made to order” for higher voltages, light alloys, 
and critical inspection. 


EASTMAN KODAK COMPANY 
X-ray Division, Rochester 4, N. Y. 








'O this girl is 
identifying STEEL 
positively 


With only a few hours training in the operation of the Identometer, 
this girl ean, through the use of known samples of most rolled or 
forged ferrous alloys, determine if unknown pieces are: (1) of the same 
or different chemical composition, if the physical structure is the same; 
(2) of the same heat or different heat treatments, if the chemical com- 


position is the Same. 


One manufacturer reports 4,000 bars of steel tested and separated 
into 68 different heats in three weeks time and without delaying 


production! 


The instrument is the Identometer. Its principle: thermo-elec- 
tricity. It’s portable, accurate, and fast. For a full “how it works” 
description, send now for Bulletin 212, DRAVO CORPORATION, 


National Department, 300 PENN AVENUE, PITTSBURGH 22, PA. 














he Be mos emma. 


AN ELECTRICAL INSTRUMENT FOR THE INSTANT AND ACCURATE 
IDENTIFICATION OF MOST ROLLED OR FORGED FERROUS ALLOYS 
BY THE USE OF REFERENCE SPECIMENS 
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recognized as yielding the best results in 
practice. _ Those alloys such as the typ 
bronzes, and red brass which require de. 
oxidation, should be deoxidized thoroughly 
with phosphor copper immediately before 
pouring the test bar mold. 

The committee recommends that the tes 
bats be allowed to cool in the mold fo 
at least 3 hr. after pouring, and under 
no circumstances should be quenched jp 
water or other cooling medium. The ey. 
ception to this rule is test bars of heat. 
treatable aluminum bronze with a combined 
iron, manganese and nickel content of Jess 
than 3%. 

Aluminum bronze with a combined iron 
manganese and nickel content over 3% 
does not need to be quenched to devel. 
op its full physical properties. 


—Foundry Trade )., Vol. 72 
Jan. 27, 1944, pp. 78-79 


Radiography of Aircraft Cas‘ings 


Condensed from 


Industrial Radiograph) 
Radiographic examination ji iable 
to the foundryman in perfecting tech- 
nique, and it enables the inspector reject 
defective castings. The radio;  pher's 


knowledge should include compl« _ struc. 
tural design, uniform sections and _uilt-up 
sections, 

Coordination between the rad: raphic 


department, structures and foun prac- 
tice should be put into effect as rly as 
practical. The savings in reject iterial 
are obvious. 

The technical application ne ry to 
produce high quality radiographs ust be 
carefully chosen, so that no flaw li es. 
cape detection. An important tem is 


the selection of the type of film ne: ded. 

To determine percentage of sc isitivity 
present in a radiograph, penetram<iers are 
required. For every thickness of metal 
that the X-rays must penetrate, the penetra 
meter sensitivity shall not be less tian 2% 
(3% for magnesium). 

A film blackening or density of 10 
provides proper sensitivity when films are 
viewed by cold front fluorescent i/|umina- 
tion, but on non-uniform sections, requifes 
a corresponding exposure for each section. 

Radiographs must contain the optimum 
in definition. To improve this by reducing 
scatter, the width of the primary X-fay 
beam should be limited. When using al 
cium tungstate intensifying screens, black- 
ing with lead shot or diaphragms of iff 
metsion of the specimen in a solution 
lead acetate or lead nitrate is practically 
essential. 

For lighter alloys, fine grain film is of 
great value. It also accommodates i 
well to the radiography of manganese 
bronze, steels and brass when used in con 
junction with lead-foil screens, and when 
the sections are not over ¥4-in. in thick 
ness. 


—Robert Taylor. Ind. Radiography, Vol. 1 
“si " Summer’ 1 43, pp. 19-22. 
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LIGHT CASTINGS 
SPOT-WELDS ° Y, 
PLASTICS, etc. 


y, 


NEW 


MACHLETT 


EG-50 X-RAY TUBE 
for Low-Voltage Radiography 


The first tube to be designed especially for radiography 
at voltages from 10 to 50 kilovolts 


FEATURES: ) anode structure makes for maximum flexi- 
; bility in applicatiou. 
e Thin beryllium window passes high-intensity» Tap-water cooling provides high energy 









soft radiation. capacity. 
e Wide-angle x-ray beam affords large coverage @ Self-rectification simplifies apparatus. 

eta t ye -F RATINGS: 20 MA at 50 PKV, continuously 
e Fine focus insures maximum detail. 33 MA at 30 PKV, continuously 
e Target at extreme end of projecting grounded 35 MA at 10 PKYV, continuously 









For complete information, see your x-ray dealer, or 
write us. Equipment specially “s to adapt this 
tube to your requirements is available from various 
x-ray equipment manufacturers. 


MACHLETT 
Labvoratorics./ae. 


THE LARGEST PRODUCER OF X-RAY TUBES 
SPRINGDALE 









CONNECTICUT 
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Surface Fatigue 


Condensed from "Machine Design’ 


In this study of surface fatigue, the 
equipment consists of test rolls (2.2 to 4 
in. diam. by maximum face width of 1 
in.), of gears mounted on two shafts, 
one in a heavy fixed frame and the other 
in a swinging frame. The load between 
the rolls is set up by a calibrated spring. 

The shafts may be adjusted to give any 
desired amount of slipping and rubbing 


increase with the number of repetitions of 
stress up to a maximum, which is probably 
dependent on load as well as on the num- 
ber of stress repetitions. 

The maximum hardness reading is found 
a few thousandths of an in. below the sur- 
face. With very plastic materials, such as 
soft steel and brass, under heavy loads, 
plastic flow may cause definite waves to 





Material 








Semi-steel 
Nickel iron (300 Bhn) ..........4.4... 
Nickel iron (interrupted quench) ....... 
Chromium nickel cast iron 
Molybdenum cast iron .............-.. 
Phosphorus bronze, sand cast 
Phosphorus bronze, chill’ cast 








Molybdenum cast iron (interrupted quench ) 














load stress factor 
cylinder gear f 

144° 20° 
2191 137 187 
1643 102 | 140 
3286 205 | 280 
1506 94 | 128 
1917 120 | 163 
3697 231 | 316 
1177 73 100 
2054 128 175 








The number of stress 
to establish surface endur- 
limits is very much greater than for 
flexural or bending endurance limits (20 to 


the rolls 


cycles necessary 


bet ween 


ance 


30,000,000 cycles vs. 1 to 5,000,000). 
[he surface of the rolls is work hard- 

‘ned very much, as in cold rolling. Both 

the depth of cold working and the hardness 











ae — - 


ct 








_* 
oe 


a 


i 


Ce N. 
ns 





220 B.C, 


It took over Twenty Centuries to 


form on the surface. 

The input torque tends to decrease to a 
minimum as the test progresses and then 
to rise slightly after a long period under 
minimum torque conditions (this increase 
takes place before there is any indication 
of destructive pitting, which occurs about 
1,000,000 cycles after this increase). 
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make this important improve- 


ment in Hardness Testers. Now you can have our new “J” Models 


from stock. 


“ROCKWELL” 


Only WILSON makes the 
“ROCKWELL” Tester 
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WILSON 


MECHANICAL INSTRUMENT CO. INC. 


383 Concord Avenue 
New York 54, N. Y. 


rh 





, 








These torque changes are believed tobe 
a measure of the work done in plastic 
deformation. The minimum would indicate 
that the material has been cold worked 
to its limit under the specific test condi. 
tions. 

An elastic wave that travels ahead of 
the contact and imposes reversed bending 
conditions on the surface lamina results, 
in many cases, in the development of micro. 
cracks at right angles to the direction of 
rolling. Small pits are evident on the sur. 
face in all cases where the loads are ap. 
preciable, regardless of whether the stresses 
are above or below the surface endurance 
limits (pits up to 0.005 in. deep and from 
a few thousandths to 1/16 in. across). 

There are various explanations for this 
incipient pitting, any one of which may be 
true, depending upon specific test condi- 
tions, but the incipient pitting does not 
cause any great concern. 

If the load is under the endurance limit, 
the pits progress up to a certain point 
and then cease. It is believed that the elas. 
tic wave traveling ahead of the contact 
is a contributing factor. 


Subsurface Shear Stresses 


Along with the above, shear stresses are 
repeatedly imposed upon the materia! be- 
low the surface. When the imposed !vads 


develop stresses over the surface endurance 
limit, particles are sheared out of tl [- 
face of the material (particles may li, 
in. wide by 1 in. long by 0.01 to 45 
in., depending largely on the load inte sity, 


number of cycles, and material). 


There does not appear to be any cc nee- 
tion between the incipient and destr.. tive 
pitting; probably the sequence depen ': on 
the material and test conditions. 


The behavior of plastic materials s so 
complex that the actual intensities the 
several stresses are thus far indeter: te, 
but the actual test results may be and 
have been successfully applied to the cvsign 
of cams, roller followers, gears, etc 

Calculations are given for setting up load 
diameter stress factors. The following 
values are given for various materials tested 
vs. a hardened steel roll: (mo exact com- 


positions or treatments given). 


—E, Buckingham, Mjchine Design, Vol. 16, 
Feb. 1944, pp. 166-170, 243, 250. 


Hardness vs. Conductivity Testing 


Condensed from 
“Zeitschrift fiir. Metallkunde” 


Changes of electrical conductivity and 
hardness in relation to solid solution an- 
nealing and room temperature precipitation 
hardening were determined on three com- 
mercial aluminum alloys (1.02 Mg, 1.0 
Si, 0.87 Mn, 0.52 Fe, 0.02% Cu, bal Al; 
4.2 Cu, 0.7 Mg, 0.55 Mn, 0.3 Si, 0.45% 
Fe, bal. Al; and 4.5 Zn, 3.5 Mg, 0.3% 
Mn, bal. Al). 

Within a surprisingly wide range, hard- 
ness was found to be directly proportional 
to electrical conductivity. It is therefore 
possible to replace the hardness test by a 
more rapid and simpler conductivity meas 
urement on magnetic-induction basis. 


—W. Késter & H. Breitfeld. 
Z. fiir Metallkunde, Vol. 35), 
Aug. 1943, pp. 163-166. 
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SORTED THEM INTO TWO LOTS 


é Yes, accidents will happen, even in 
the best regulated plants. Especially 
metallurgical mixups. 

These forgings are of mixed steels— 
NE 8442 and NE 8744. Visually, they 
cannot be told apart. Usual inspection 
methods involve destruction of the 
pieces. What to do? 

Fortunately, the DuMont Cyclograph 
is now available for just such dilemmas. 


© ALLEN B. DUMONT LABORATORIES. 


WY Feccice Leoni 


oot Oe Peek el Bae fel © Beek an oe + CABLE ADDRESS: WESPEXLIN, NEW YORK 
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INC PASSAIC NEW JERSEY 


1750 of these forgings were precisely 
checked and manually sorted in 3 hours, 
into the two lots of steel, and thereby 
salvaged for use in a busy war plant. 

Grading and sorting according to 
analysis, structure, case depth, decar- 
burization, plating thickness, internal 
stresses —on ferrous and non-ferrous 
metals—such is the service rendered 
by the Cyclograph. 


* es. af ih 
hese forgings look alike” 


‘ii, they are of different steels. 


» Write for 
these Booklets 
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FOR METALLURGICAL ENGINEERS 


Ferrous Metallurgy 


INTRODUCTION TO FERROUS METAL- 
LuRGY. Vol. 1, Second Edition. By 
Ernest J]. Teichert Published by Mz 
Graw-Hill Book Co., Inc., New York, 
1944. Cloth, 544 x 8Y> in., 484 pages. 
Price $4.00. 


This is the introductory volume of a 
series used in the Pennsylvania State 
College extension courses. Vol. II is 
to deal with manufacture and fabrication 
of steel; Vol. III is “in preparation,” 
but not christened. 

The elementary nature of the book is 
emphasized by the first eight chapters, 
which deal with general inorganic chem- 
istry in 96 pages, general organic chemis- 
try in six, Ceramics in 23, reactions of the 
blast furnace and the converter in 13, pe- 
troleum and natural gas in six, general 
physics in 19, electricity in 24, pyrometry 
in 29, metallurgical fuels and their com- 
bustion in 56 and refractories, fluxes and 
slags in 20. It would be necessary to ex- 
amine the unpublished volumes to ap- 
praise the adequacy of the introductory 
300 pages in laying a foundation for un- 
derstanding what is to come later. At 
least, this part exposes the reader to the 
terminology he will meet further on. 

The later chapters are on manufacture 
of pig iron in the blast furnace, iron 
founding, malleable cast iron (the read- 
er with no knowledge of physical metal- 
lurgy will scarcely be prepared: to as- 
similate the discussion of annealing), 
wrought iron, the cementation and cruci- 
ble steel processes. The chapter on iron 
founding informs the reader that high test 
cast iron is made, though in the dis- 
cussion of tensile compressive and shear 
strengths on page 149, cast iron is list- 
ed at 18,000 p.s.i. tensile. 

In general, however, the statements 
made are as correctly made as they can be 
in so condensed a treatment, and the stu- 
dent can get from this volume a smat- 
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tering of information. The book is de- 
signed for use by an instructor, each chap- 
ter ends with “questions and problems 
for study and class discussion.’ In such 
use it is probably adequate, especially 
since the introduction states that the texts 
have been used on thousands of stu- 
dents over a 10-year period. Much of 
the first 300 pages would be tough read- 
ing for the home student, without an in- 
structor, nor would the text be suitable 
for an introductory college course in 
metallurgy. It ranks as a high school 
type of text. Were such courses to be 
given in high schools, it would be a us- 
able text, as it, of course, is for its 
specific, extension service, purpose. It 
is too elementary to be a useful review 
text for a full-fledged metallurgist, but 
it wasn't planned for that. 


—H. W. GILLET1 


FERROUS METALLURGY. VoL. II—MANU- 
FACTURE AND FABRICATION OF STEEL. By 
Ernest J. Teichert. Published by Mce- 
Graw-Hill Book Co., Inc., New York 
Cloth, 5Y% x 82 in., 487 pages. Price 
$4.00. 


This is a Penn State extension course 
text. Vol. I covered the ground work; 
Vol. II gets into details. It covers melt- 
ing practice in Bessemer, open-hearth, 
and electric furnaces, by direct and du- 
plex processes, being written as if for 
a third helper on the open-hearth, just 
starting that. job, and wanting to know 
what it’s all about. The reactions and 
the theories involved are brought in to 
explain the why of each step. This pain- 
less operation is well performed, the 
treatment is highly practical, but the 
reader senses that science does underlie 
practice. 

Pouring and soaking pit practice and 
the causes for defects are then discussed 
from a like point of view; then come 





hot and cold working processes, with 
special attention to rolling in general, and 
specific attention to sheet and strip, wire, 
and tubular products. 

Special chapters are devoted to general 
welding methods, forging, and the stee| 
foundry. These particular chapters are 
very concise and do not carry their sub- 
jects as far as is done on melting and roll. 
irg. 

Under sheet and strip, hot-dipping 
methods of coating are discussed, but 
electrolytic tin and zinc coatings are not. 
This is about the only phase on which 
the fundamentals appear inadequately 
described for an introductory treatise of 
this type. 

An interesting feature is that, in the 
sections on melting and rolling, special 
attention is given to handling sustenitic 
stainless. The reader clearly understands 
that it is a different breed of cats from 
even the high quality, high alloy, fer. 
ritic steels. 

The whole treatment is sane, clear, and 
readable. It is a very good starting point. 
Indeed, the practical point of view taken 
throughout would make it a good text. 
book for a regular college course in metal- 
lurgy, better than the average one writ- 


ten by a professor who bears down on 
theory. Using this as the preliminary 
textbook would put the student ) a 


more receptive attitude toward 
excursion more deeply into theor 


—H. W.G ETT 


Other New Books 


Wetpinc Stamntess StTEEts. Publi by 
Allegheny Ludlum Steel Corp., Brack ige, 
Pa., 1943. Cardboard, 8% x 11 in., ¢ jes. 


Free upon request. Allegheny Lud! has 
contrived in its “‘Welding Stainless " 
to turn out a booklet which preset d 
facts about welding in a very wuncor ial 
manner Che pamphlet is a real beau Arc 
welding, atomic hydrogen, oxygen-a ene, 
and resistance welding are taken up turn 
following a general outline of the ef ; of 
heat upon stainless steel. Each type « eld- 
ing is presented pictorially, with a king 
use of color. Photographs are used sparingly, 
but even those used seem flat after the color 
sketches. The effect of the various elements 
in standard types of stainless steels is given 
in the text and in several tables. The out- 
standing feature of the book is the very 
effective use of color and illustration sup- 
plement the description of welding processes. 
Sreep Propucts Manuva. .Published by 


American Iron & Steel Institute, New York, 
N. Y., 1943. Paper, 6 « 9 im., 215 pages. Price 
$2.50. A new Steel Products Manual has been 
issued by the American Iron & Steel Institute. 
It describes the packaging, marking and load- 
on packaging, loading and shipping problems, 
It was prepared by the Institute’s committee 
aided by Government officials. It is copiously 
ing methods destined for overseas shipments. 
illustrated. 


Metco Metattirztnc Hanpsoox, Published 
by Metallizing Engineering Co., Inci, Long 
Island City, N. Y., 1943. Paper, 6% * 8% 
iw., 78 pages. Price $1.00. This handbook 8 
pointed to as “the most complete and authori 
tative practical treatise on the metallizing 
process yet published.”” It should prove of 
considerable value and aid to both engineers 
and metallizing operators. The five main di- 
visions include: Surface Preparation, Spray: 
ing Technique, Corrosion-Resistant Coatings, 
Finishing Sprayed Metal, and Metallizing 
Wires. 
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Equipment « Finishes @ Materials « Methods ¢ Procéiiei *@ Products 


Alloys © Applications ¢ Designs © People © Plants © Societies 


Automatic Feeder for Pickling 


A special type of hydraulic equipment 
that automatically feeds processed parts to 
a picklin bath was developed by the Lyon- 
Raymon: Corp., 1484 Madison St., Greene, 
oe A 


A la empty wire basket is placed on 
the til onveyor table, as shown in the 
left-I view of the illustration. The 
table lted for convenience of loading. 
It is t ydraulically lowered in its hori- 
zontal ition and the basket of parts 
rolled the elevating table. 

An ic push button starts the follow- 
ing a atic sequence of operations: The 
table ites hydraulically 38 in., turning 
90°. At full height it starts a pusher 
that shoves the basket onto another roller 
conveyor (not shown here). The basket 
is then pushed into the pickle. Then 
the mechanism returns to its original po- 
sition. 





_ During this sequence the operator on the 
tight side of the elevating table has readied 
his basket for repeating the routine. The 
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entire ¢ycle is accomplished in 30 sec. 
Limit switehes and solenoid-operated hy- 
draulic valve§ hélp i# the controls. 


Tensile Tester for Spot Welds 


An accurate and complete check of thé 
tensile strength of spot welds oii thin 
sheet metal can be done in one minite 
on the S-A tensile tester of the Streeter 
Amet Co., 4134 N. Ravenswood Ave., Chi- 
cago 13. 

The machine was made primarily to test 
the strength of veneers and thin plywoods. 

The sheet metal is dropped in the tester 
and held by positive clamping action. Hy- 
draulic pressure is smoothly applied, and 
the breaking load in pounds pull is read 
directly from the dial without computation. 
The operators needs no special training. 


Temperature-Dilation Change Recorder 


A direct-reading Dilatometer that records 
temperature-dilation changes and tempera- 
ture-time changes simultaneously in ink 
during heating and cooling cycles of ferrous 
and non-ferrous metals, ceramics and other 
materials is announced by the Bristol Co., 
Waterbury, Conn. 

Called the Bristol-Rockwell Dilatometer, 
Model A-134, it makes two records on a 
chart with rectangular co-ordinates for ease 
of interpretation and filing. The ball 
bearing multiplying mechanism exerts very 


light pressure on the sample, and provides 
smooth accurate records of the temperature- 
dilation. 

The split furnace, designed for up to 





2500 F., can be pulled away from the sam 
ple for quenching or cooling without dis 
turbing the record. Inside 
allow use of any size or shape of sample 
up to 1% in. diam. by 5 in. long 

The equipment can be used to determine 
Critical points of carbon steel, coefficients 
of expansion of metals, thermal composition 
of steels and heating rates, and heat sat- 
uration. 


limensions 


127” 











MONARCH FURNACES 


jor Magnesium 
ad Aluminum 


@ MOTORIZED NOSE POUR 
@ HAND TILTING 
@ STATIONARY 























THE MONARCH ENGINEERING 
AND MANUFACTURING CO. 


Curtis Bay Baltimore, Md. 








Three Cutting Metals and Tools 


Some new cutting metals and tools haye 
been announced recently. Thus, a new 
cutting grade of carbide, Willey's No. 919 
has been brought out by Willey’s Carbide 
Tool Co., 1340 W. Vernor Highway, De. 
troit 1. After having been passed out to 
several manufacturers, reports indicate that 
“it is far superior to any steel cuttj 
grades now on the market for machining 
tough alloy steels.’’ 

The Jessop Steel Co., Washington, Pa. 
announces the “Malta” carbide tipped tools 
a line of cemented carbides for cutting 
steel, cast iron, non-ferrous and non-metallic 
materials. They are manufactured in tep 
different styles in a wide range of sizes 
and three grades of tips, MF for miscel. 
laneous finishing, SF for steel finishing, and 
CR for coarse roughing. They are ryst 
proofed for long storage. 

Two new styles of tipped tools for 
machining steel have been announced by 
Haynes Stellite Co., unit of Union Carbide 
& Carbon Corp., Kokomo, Ind. Style P 
and Q consist of a cutting tip of Stellite 
98M2 cobalt-base alloy brazed or butt-weld- 
ed to a tough steel shank, with proper 
clearance and lead angles ground for turn. 
ing steel. 

They are especially suitable for tools 
that have a large cross section or tools 
that are bent or offset, or for tool holders 
that make the use of solid tool bits im- 
practical. They are used in turning, boring, 
facing, forming and grooving. 

P is a right-hand tool; Q, a left-hand 
tool. Five sizes of each tool are stocked, 


|@ A line of instruments to enforce any 


desired heating or cooling program is 


| announced by Wheelco Instruments Co., 


Harrison & Peoria Sts., Chicago 7. Named 
Chronotrols, they are built around 
the company’s pyrometers, potentiometers, 
thermometers and resistance thermometers, 


_all employing electronic control. ‘I <mpeta- 
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ture cycle desired is cut on a disc and its 
rotation by a synchronous motor moves 
the temperature setting lever of the con- 
trol instrument. They are offered in 25 


| models. 


Blind-Headed Rivets 


The patented ‘“Rivnut” of the B. F. 
Goodrich Co., Akron, Ohio, originally for 
aeronautical uses, is now available for 
many industrial applications. It is an im 
ternally threaded and counterbored tubular 
rivet that can be headed blind. It is made 
from aluminum alloys, is of one-piece 
construction, is anodized, and ready for 
use. 

By one of the special tools that the com- 
pany also distributes, the Rivnut can be 
pulled up or headed while working entite- 
ly from one side, forming a bulge or head 
on the far side. Installed, the Rivaut 
serves as a nut plate or rivet, or both. 
There are two head styles, countersunk and 
flat, with the countersunk in three shapes 
and flat in one. 

Among its many applications are aif-con- 
ditioning units, stoves, refrigerators, radios, 
panels, shipbuilding, etc. Original use 
was attaching De-Icers to airplanes. 
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Day and night operation, excessive 
wear, and today’s replacements difh- 
culties demand better maintenance 
of equipment. 

A key to better maintenance is 
better lubrication. 


In addition to a complete line of 
quality cutting oils for all metal 
working operations, Sinclair offers a 
range of specialized oils and greases 
for better lubrication of 
MACHINING EQUIPMENT. 

Sinclair General Purpose Oils per- 














mit a reduced inventory of lubricants 


highly efficient for turret lathes, auto- 
matics, broachers, shapers, grinders 
and machine tools generally. 
Where top loads and continuous 
operation threaten shorter life for 
motors, mechanical drives, and all 
types of bearings, Sinclair lubricants 
make for better maintenance. Consult 
us about your lubrication problems. 


(Write for "The Service Factor” — published 
periodically and devoted to the solution of 
lubricating problems.) 






FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY (INC.), 630 FIFTH AVENUE, NEW YORK 20, N. Y. 














No. 101 Bench Furnace 
2 burner-—$13.50 





No. 70 Hi-Speed Steel 
Heat-Treating Furnace 
$89.50 






& 


No. 34 Adjustable 
Pre-Heating Torch 
$40.00 
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City 
State 


Install Speedy, Economical 
Johnson Furnaces in Your Plant Now! 


They'll save you time and money—now 
and later, so get them operating now. 


We'll deliver in ONE WEEK. 


No, 130-A—Hi-Speed Steel Heat-Treating Fur- 
nace. Model illustrated has four burners and is de- 
signed for temperatures from 1400 to 2000°F., and 
is priced complete at $295 F.O.B. Factory. 6-burner 
unit is for 1800 to 2400°F., and is $325 complete, 
F.O.B. Factory. Firebox is 7” high, 13” wide and 
16%” long. Counterbalanced door opens upward, 
so tools can be placed or removed without tem- 
perature drops. You'll want 130-A! 


No, 130—Heat-Treating Furnace for Hi-Speed 
Steels. Has firebox 512” high, 13” wide and 1342” 
long. Gives you quick, high, accurate temperatures. 
Carbofrax hearth, heavy insulating refractory lining, 
G.E. motor and extra large Johnson blower. $248 
F.O.B. Factory. 


No. 120—Hi-Speed Steel Heat-Treating Furnace 
with firebox 5” high, 734” wide, 1342” long. 
Reaches 1500°F. in just 5 minutes. Exceptionally 
fine for treating hi-speed steels, hardening punches, 
dies and tools. Equipped with G.E. motor and 
Johnson Blower. Heavily lined with insulating re- 
fractory. Carbofrax hearth. $129.50 F.O.B. Factory. 
No, 575——Pot Hardening and Melting Furnace. 
Fitted with automatic lighting device. Heavily in- 
sulated with 412” firebrick, backed up with 32” 
insulating block. Lid-lifting mechanism easily raises 
cover and locks it in UP position. Steel pot 14” 
wide, 20” deep. Complete with Blower. Also avail- 
able with pots 14x16 and 14x18. 


Parts and Patterns Are Still Available 
for Every Johnson Unit Ever Built 


Write today for Price List of Parts 


SALES OFFICES: 


120 Liberty St., New York 6, N. Y. 
Bourse Bldg., Philadelphia 


(eee eemee FREE.USE COUPONe ee ew aaeaee = ws 


JOHNSON GAS APPLIANCE CO., 
621 E Ave. N.W., Cedar Rapids, lowa 


Please Send Me New johnson Catalog 


Name 


Address 








Heater for Shrink Fit Application 


A low frequency induction heater byjjt 
by the American Car & Foundry Co., % 
Church St., New York, has been slightly 





modified from standard units to heat the 
work horizontally as against the standard 
vertical method. This particular unit js 
for heating crankshafts for airplane en. 
gines. 


The shaft, 444 in. in diam. by 10 in 
long, with tapering walls abou 9 in. 
thick, is heated to 400 F., so that frozen 
bushings can be slipped in, and when at 
normal temperature shrink firmly into posi- 
tion. 

The unit is a 44-Kva. transfor with 
secondary voltage running from 10 
It is 18 in. wide by 2 ft. 10 in. k ind 1 
ft. 7 in. high. The crankshaft laced 
on a sliding carriage, moved in to be heated 
and then withdrawn. 

It has a timing mechanism an auto- 
matic device that turns on the watc«: before 
the current can go on. When cu t cuts 
off, it cuts off the flow of water rotect 
the coil. 

@ Evaporative condensers with | in air 
filters to protect against impurit n the 
cooling system are now available in the new 


Wat-R-Miser line of Drayer & Hanson, Ine. 
738 E. Pico St., Los Angeles 21, Calif. The 
units effect heat transfer by water evapora- 
tion in a continuously moving airstream. 
They cool batch quenching fluids, oil for 
large Diesels, jacket water, etc. Air filter 
ing tends to prevent clogging of lines, 
plugged spray nozzles, excessive head pres 
sure and pump maintenance. 


A.C. Welders Used for Demagnetizing 


The widely expanded use of highly hard- 
enable alloy steels has made many instances 
where permanent magnetism has caused 
trouble in arc welding, as well as in the 
operation of tools. Often metal parts cling 
to dies that had become magnetized. Jewel- 
ers have often found it imperative to de 
magnetize watches. 

R. F. Wyer, General Electric welding 
engineer, reports that G.E. a.c. arc-welding 
transformers, equipped with stepless com 
trol, have accomplished demagnetizing. 

Thus, in the case of a die, 5 or 6 turns 
of cable are wrapped around the die. A 
heavy 60-cycle alternating current from * 
500 amp. welder is passed through the 
cable, the current being gradually d 
by turning the current-control crank on 
weldér. This demagnetizes the die. 
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| You'll want this up-to-date review of 
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Inc., } HIS 12 page booklet gives a concise, illustrated 
The . . , FLAME-HARDENING OF 
pora- review of the latest applications of flame harden- 
er ing in ordnance production. It describes both manual Tank Bogie Wheel Rims 
| for " : . Tank Turret Rings 
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CHICAGO 


MOUNTED WHEELS 
and Small 
GRINDING WHEELS 


A complete range of styles, 
grains and sizes up to 3” 
in diameter to give you a 
perfect finish on every job. 


PROMPT 
DELIVERY 


— with full 
WPB approval—on sizes 3” 
in diameter and _ under, 
means no waiting for Chi- 
cago Grinding or Mounted 
Wheels. Let us take care 
of your present and post- 


Specialization 





war requirements. 


YES, YOU CAN FINISH 
IT BETTER WITH A 
CHICAGO WHEEL 





FREE Engineering 
Analysis 


lf you have a grinding job that 
presents a problem because of the 
nature of material, tricky shape 
or other reason, tell us about it. 
Our experts will go into a huddle 
and give you the benefit of our 
long experience making millions 
of custom built wheels for every 
conceivable operation. 


Half a Century 
of Specializa- 
tion has Estab- 
lished our 
Reputation as 
the Smal! 
Wheel People 
of the Abras- 
ive Industry. 





asiwre prelude to a new world 
¥ better tools of war, so the pre- 
lude to a perfect finish is better 
grinding wheels. 


Today's standards of finishes are 
far and beyond those of yesterday. 
To acquire them without sacrifice 
of production time is a goal which 
everyone seeks. 


Finish must now be measured in 
micro inches. That’s where the 
new Chicago FV BOND Wheels 
excel. They give a precision 
smoothness so intensified that. it 
passes any surface analyzer test, 
in many cases eliminating hand 
lapping and auxiliary finishing op- 
erations. 


HERE’S WHAT MAKES 
CHICAGO WHEELS CLICK— 


A-——Sensational new FV BOND. Result of research 
and experiment on hundreds of aircraft jobs. 


B—No sacrifice of cutting time or wheel life. 


FV BOND is available in all types of Chicago 
Mounted and Small Grinding Wheels—in all abra- 
sives, grain and grade combinations. 


TEST WHEEL FREE—To prove their superiority in 
your own shop, send for a Chicago Wheel made with 
FV BOND. Give us details of the job, material you 
want to finish and well do the rest 


Write for Catalog and interesting Engineering 
Survey Form 


CHICAGO WHEEL & MFG. CO. 


1101 West Monroe St., Dept. ME, Chicago 7, Ill. 
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New Superior Plating 


Certain copper or brass parts of air. 
craft instruments that carry high frequen 
currents must be corrosion resistant. Nickel 


has high electrical resistance. Gold is too 
costly. 
Westinghouse engineers made special 


plating anodes of an alloy of copper, tip 
and zinc, which can be applied by stand. 
ard plating practices. 

Results are said to be amazing. The 
surface has proper electrical conductivity 
for high-frequency applications, and is far 
superior to nickel in corrosion resistance. 
The finish is mirror-like, surpassed only 
by silver. 

The new plating resists abrasion, is non. 
magnetic, and is easily soldered. 
interior surfaces are plated much more uni- 
formly than is possible with nickel. 


@ A new marker for icy, wet, sleek of 
oily metal surfaces is “Paintstik,” put out 
by Markal Co., 6 E. Lake St., Chicago. 
Designated as “Markal B,” it is for ship. 


yards, steel mills and all other outdoor 
locations. Many steel plates possess mag. 
metic oxide surfaces, which when exposed 
to cold rain or fog, produce wet, sleek 
surfaces difficult to mark. Marka! B has 
all the properties of liquid paint, yet is 
handy and clean as a pencil. 
Hydrostatic Test Press 

A new hydrostatic test press de- 
termining strength of materials, des 1, ete. 
is announced by Denison Enginec Co., 
Columbus, Ohio. It simplifies te. ing of 
drawing qualities of metals, fati ue in 
metals and alloys, influence of he. treat- 
ment, and facilitates comparison of . elding 
methods. 

Coatings for metals, such aints, 
enamels and plastics, can be test y al- 
ternate applications of pressure, s lating 
expansion and contraction. Strengt!) of all 
types of containers and rapid porosity and 
seepage values are obtained accurately. 

Impregnation of aluminum-maznesium 
alloys by boiling or soaking in liquid 

peers om 





should be accomplished more efficiently 
under pressure possible with this test press 

The clamping portion of the machine 
makes it possible to test articles of various 
heights without retooling. 
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Co, No. |!14,G REED-PRENTICE High Pressure 
so Cold Chamber Die Casting Machine 


reat- & s 
im Jesign and construction of these new and 
‘ints, & improved die casting machines provides for quick 
yal 

ating «=f 
i: 3 Magnesium and Brass Alloys, to 1'/ type for 
an 


ty «As 


: change from 11/2G type for use with Aluminum, 


Zinc, Tin or Lead Base Alloys, or vice-versa. Cold 
— ‘ Chamber Attachment or Furnace Attachment can ager ee ee ee eee ee ee 
qui 
be purchased tely, thereby keeping invest- . , : 
Se aes teas ee Se Pg ws™ No. 1/2 REED-PRENTICE Die Casting Machine 
ment cost to a minimum where but one machine 


is desired. Change from one type to the other FEATURES: 


is readily made in but 4 to 5 hours. One-piece welded base and hydraulic tank. 
Improved linkage with electric steel membe ;, nitrided 


' SPECIFICATIONS: No. NAG =No Fa pins and hardened steel bushings. 

Size of die plates ............. . Fee 28". x 29 : . 

Space between bars "15 5618" «15 x 18° Heavy steel castings for die plates. 

Dies Open ......... } 10" 10” Improved hydraulic circuit to increase speed of cycle. 
Maximum die space .** ae 18” Electrically operated hydraulic control with new control 
Minimum die space 6” 6” anel 

Capacity a pot (Zine) . —_— 700 lbs. P = ‘ : . ; 
Weight 42.500 Ibs. 15,500 lbs. Both manual and semi-automatic control with electric 
ae A FS Se i ae AERP 15 15 interlock for operator's safety to prevent shooting of 


metal until dies are securely closed. 

Arrangement for automatic ejection of castings and ready 
application of core pulling cylinders for operation 
thru electric pushbutton station. 









Send for circulars of these new No. 1/2G 

and No. 12 Die Casting Machines, also 

larger No. 3G High Pressure Cold 
' Chamber typé machine. ; 
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PLANTS NOW MELTING ALUMINUM 
ALLOYS ELECTRICALLY ENJOY 


THESE SPECIFIC ADVANTAGES... 


@ VASTLY INCREASED PHYSI- 
CALS (tensile strength and 
elongation) in foundry, die- 
cast, or rolling mill products. 


@ DECREASED Gas ABsoRP- 
TION AND SEGREGATIONS 
hitherto due to conven- 
tional melting practice. 


© CLEAN-CUT, ACCURATE TEM. 
PERATURE CONTROL during 
the melting and pouring 
stages. 


@) GREAT EASE AND SIMPLICITY 
IN HANDLING ALLOYS that 


were once considered sen- 
sitive and difficult to melt. 


© ELIMINATION of oxide in- 


clusions. 


© COOL AND CLEAN foundry 


operations. 


€2 DELIVERY of the rated pro- 
duction per hour onthe hour, 
(production capacity 300 
Ibs. to 1250 Ibs. per hour). 





This is the first commercial elec- 
tric furnace for melting aluminum 
alloys in continuous operation. It 
utilizes the famous Ajax-Wyatt 
low-frequency induction melting 
principle which has been applied 
successfully for nearly all wrought 
brass melted throughout the 


world. 


Write for new bulletins . 
(The “TW” Group) 
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AJAX ENGINEERING CORPORATION, Box 1418,Trenton 7, N. J. 





TAMA-WYATT 


“ AJAX \nouction MELTING FURNACE 


ASSOCIATE AJAX METAL COMPANY, Non-ferrous ingot Metals and Alloys for Foundry Use 


ELECTROTHERM 


COMPANIES: 


1284 


AX IC CORP., Ajax-Northrup High Frequency Induction 
AJAX ELECTRIC CO., INC., The Ajax-Hultgren Eiectric 
AJAX ELECTRIC FURNACE CORP., Ajax-Wyatt Induction Furnaces for Melting 








Furnaces for Sintering Powdered Metaj 


A line of high temperature electric fal 
naces for sintering powdered metal at 
1800 to 2750 F. is announced by the 
Harper Electric Furnace Corp., Niagara 
Falls, N. Y. They put the manufacture 
of metal powder products on a mass pro. 
duction basis. 

They are equipped with a pre-heat tunnel] 
leading to the high temperature chamber 
and a water-jacketed cooling chamber. The 
entrance to the preheat tunnel and the 
exit on the cooling tunnel are equipped 
with automatic flange curtains. 

Gas-tight construction permits the use 
of protective atmospheres. Temperature 
control is extremely accurate, and heating 
elements enjoy maximum life. 

Applications include high temperature 
cementing of tungsten carbide dies and 
sintering of powdered ferrous and non. 
ferrous metal parts, heating of electronic 
tube parts, etc. 

They also provide correct temperature 
and atmosphere conditions for high tem- 
perature hydrogen brazing. 


@ A new cutting oil compound for high- 
speed tool steels, chromium-molybccnum 
and N.E. steels is announced by Fe .:rless 
Oil Co., 325 W. Eleventh St., Los Anczeles 
15. A mixture of animal oils and ical 
ingredients, it increases tool life f wo 
to six times before regrinding, st up 
production 25 to 100% and gives a rior 
finish. It is especially good for ing 
operations. 


Micrometer Stop Countersink 


A large micrometer stop counter for 
precision countersinking of larg ets, 
bolts and screws has been brougl by 
the Aero Tool Co., Burbank, ¢ It 
countersinks up to 144 in., and ca ile 
up to Y-in. rivets. 

It cam be locked instantly and p vely 


at each micrometer setting in in ents 
of 0.001. Manual adjustments be 
made while the tool operates. 

It includes precision ground interchange- 
able 1-in. diam. cutter, available in 78 


82, 100 and 115° angles, with or wth- 
out integral pilot. 





Plants and Slants 


The Waterbury Button Co., Waterbury, 
Conn. will hereafter be known as Waler- 
bury Companies, Inc., the change having 
been made because of more widely diversi- 
fied activities of the company. The organt- 
zation stems back to 1812, when Aaron 
Benedict, one of the earliest of the Connec- 
ticut brass manufacturers, built a small mill 
on the Mad River and made brass and 
pewter buttons and other small metal prod- 
ucts. In fact, this may be said to have 
been the beginning of the Waterbury brass 
industry. In recent years, the company 
has made many plastic products as well as 
metal. 





Monsanto Chemical Co. has purchased 
1. PF. Laucks, Inc., Seattle, manufacturing 
chemist and producer of plywood glues. 
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Aft lecting Unichrome Alkaline Cop- 
per eet today’s war needs, users of this 
pre found they had an “ace in the 
hol r post-war requirements. Speed... 
effic y ... smoother deposits . . . safe 
opers‘ion ... all these advantages, proved 
in many large installations will pay imme- 
diate dividends when it’s time to switch to 
decorstive applications. 

Here in a nutshell is the combination of 
chara<teristics that makes Unichrome Alka- 
line per the process for plants that use 
cop plating and want the best: 


STROUS DEPOSITS 





Copper can be depos- 
ited quickly and easily 
to required dimensions. 





The extreme smoothness of the deposit 
provides an excellent base for bright nick- 
el without polishing or buffing. When the 
base metal does not have the required de- 
gree of polish—and buffing is needed— 
the plate buffs easily and with minimum 
pressure, 











See hill you 9A the He 16 


UNICHROM 


FAST PRODUCTION 





Installations are being op- 

erated at speeds which 

give .001” of copper plate 

in less than 20 minutes— 

yielding greatly increased 

production per unit of equipment. Deposit 
is “active’—free from scum—and requires 
no treatment for Subsequent plating. A 
standard cleaning cycle is employed. 


NO SPECIAL EQUIPMENT 





The process can be used 
with all types of equip- 
ment including still tanks, 
automatic and semi-auto- 
matic conveyors and bar- 
rels. The solution is non-toxic, and does 
not attack clothing or equipment. It con- 
tains no cyanide, gives off no objectionable 
or injurious fumes and requires no ventila- 
tion. Brighteners, wetting agents or special 
addition agents are not needed. 


The bath is stable, has a wide operating 


J cease aia abit. 





OTHER U. C. PRODUCTS AND PROCESSES TO SERVE YOU 


CHROMIUM PLATING for wear-resisting, oil 
retaining and other types of finishes. 


YANOZINC for anodic treatment of zinc giving 
gteatly increased corrosion-resistance and an 
attractive black or yellow finish. 


*UNICHROME ALKALINE ZINC for smooth, lustrous 
zinc plating in a non-cyanide bath. 


*UNICHROME ALKALINE STRIP BATH for speedy 
removal of copper, chromium, zinc, etc., from 
Steel and cast iron without etching the base. 
Wrade Mark Reg. U. S. Pat. Off. 
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*rUNICHROME RACK COATINGS specially formu- 
lated to stand up under the most severe oper- 
ating cycles. 


vrUNICHROME STOP-OFF LACQUERS AND COMPOUNDS 
specially formulated to meet specific plating 
problems. 


*rUNICHROME CLEAR LACQUERS specially formu- 
lated to meet specific finishing requirements. 


vrUCILON —a_ corrosion-resistant material for 
protecting surfaces against acids, alkalies, 
water, gasoline and various corrosive chemicals. 

















range and uses moderate temperatures— 
100° to 140°F. 





if, if, 
IMPORTANT SAVINGS 109° l4n° 
“y\ a 


Moderate temperature 

means important savings 

in heating requirements 

and heat losses. Throwing 

power is excellent—anode 

and cathode efficiencies are 100%. Replen- 
ishment cost is low because solution is 
free-rinsing and does not deteriorate or 
build up with carbonate. Bath is much 
less severe on rack coatings and stop-off 
materials than highly alkaline, high tem- 
perature solutions. 








Here is a leaflet that 
tells you all the unique 
advantages of this proc- 
ess. Write for it now 
—giving a brief outline 
of your requirements. 


























The 60 models of *Scott Testers meet the 
needs of the Wire Industry for tests for 
tensile, hysteresis, flexing, compression- 
cutting (of rubber covering) and other 
tests. Scott testing methods conform to 
(or actually set) accepted standards, the 
results being provided in the form of easily 
read, picturized charts. Capacities are avail- 


able from finest filament wire to 1 ton. 


Request Bulletins 


HENRY L. SCOTT CO. 


65 Blackstone St., Providence, R. I. 


“Scott Testers 





60 models 
of 





Model Q-7 Scott Tester 
Heavy duty tensile tester 
for wire with capacity of 
2,000 Ibs. 


TESTERS 


"REGISTERED TRADEMARK 





e World 





TRANSPARENT VITREOSIL 
CRUCIBLES 


with accurately ground-in lids — 


for COAL and COKE ANALYSIS 






is WO coke . 


® Replace platinum in many in- 
stances 


® Superior to porcelain 
* Duplicate plant practice. 


Vitreosil crucibles are particu- 
larly suitable for determining vola- 
tile and combustible material in 
coal and coke, or the volatile con- 
stituents of carbon black; and for 
weighing, following ignition, of 
hygroscopic precipitates such as 
alumina. 


Transparent Vitreosil gives long 
service in continuous use at tem- 
peratures up to 1000-1100°C., 
readily withstanding extreme and 


rapid temperature changes because of its unique low thermal 


expansion . 


ls practically immune to injury by impurities in 
. « also unaffected by halogens and acids other than fluo- 
\yy rine, hydrofluoric, and phosphoric, and is indifferent to the action 
|} of all but highly alkaline reagents. 


THE THERMAL SYNDICATE, LTD. 


12 EAST 46th STREET 
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The company began with development of 
soybean glues, and has continued down 
to the present synthetic resin glues. 





The new steel plate mill of the Genepg 
Steel Co., near Provo, Utah, started Op- 
erations on March 23, the plates to go 
largely to the Pacific Coast shipbuilders 
The plant started operating in less 
two years after the ground was broke, 
on 1600 acres of farmland. Coal is mined 
in Horse Canyon, 130 miles southeast of 
the plant; iron ore comes from an o 
pit mine in southwestern Utah, 250 miles 
away, while limestone and dolomite are 
obtained near Payson, Utah, 25 miles dis. 
tant. 





National Calibration Service, Brooklyn, 
N. Y. has been purchased by Foster D. 
Snell, Inc., consulting chemist and engineer, 
305 Washington St., Brooklyn 1, N. Y. 
The principal business of National has 
been verification of vertical compression 
and tensile testing machines. 





The Ohio Stainless Steel Co. has been 
formed, with offices at 1048 Union Com. 
merce Bldg., Cleveland, to specialize in all 
types of stainless steel products, inc!uding 
bars, plates, special shapes, strip, sheets, 
wire and tubing. 





The annual financial report of the Na 


tional Malleable & Steel Casting re- 
veals that an expansion of the Cic Ill. 
malleable foundry was begun late in 1943 
that will virtually double its capac ‘y by 


adding and rearranging equipment. Im- 
provements in melting and heat-trcating 
equipment at three steel foundries now en- 
able the company to produce any type 


of alloy steel, and its research di: sions 
are working on the design of ghter 
transportation equipment by use of «loys. 

Ernest G. Jarvis, president, Niagar. Falls 
Smelting & Refining Corp., Buffa has 
been appointed to the war control te: mina- 
tion committee of the National A> socia- 


tion of Manufacturers. 


News of Engineers 


Clyde Williams, director of the Battelle 
Memorial Institute, Columbus, O., has been 
engaged as technical consultant by the 
Association of American Railroads. He will 
coordinate and organize research relating 
to the technological methods and processes. 
Widely experienced in industrial research, 
Mr. Williams is chairman of the Wat 
Metallurgy Committee. His office will be 
at 59 E. Van Buren St., Chicago. 





Walter §. MacNabb, who took part in 
the development of the world’s largest 
steel mill, the Gary works of Carnegie-Il- 
linois Steel Corp., has been appointed 
division superintendent of the plant's blast 
furnaces. He spent many years in India, 
helping develop the Tata Iron & Steel ©. 
plant at Jamsphedpur, major steel producer 
of the British Empire. He was closely as 
sociated with the late John Keenan, author 
of the recent best seller, “Steel Man im 
India,”” who was manager of the Tata plant. 





Roger F. Waindle, formerly chief of 
tank and automotive production, War 
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ALMOST RIGHT 


SMIiTHway 
Electrodes 
in Action 


All-welded Diesel 
engine bases pro- 
duced in quantity 
it ” by A. O. Smith 
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WHEN you are up against the “‘buzz saw” of teristics in the electrodes we use. “‘Almost right’’ is 
nportant service, you want electrodes that have not good enough. That’s why we make the welding 


been proved practical by shop experience— backed electrodes used in our own plants. 


up, of course, by sound research and engineering. : : ’ ; 
hint 8 & Since there isn’t any kind of arc welding we don’t 


SMITHway Certified Welding Electrodes are do, and since there are many kinds of arc welding 
reliable production tools, thoroughly proved by day- _— done only in our shops, SMITHway Certified Weld- 
to-day application in our own shéps. With us “Almost ing Electrodes are proved in every type of arc weld- 
right is wrong.”’ We must have dependable quality, ing operation. That, we believe, assures better welding 
dependable uniformity, and the right operating charac- results in your shop. We know it does in ours. 


Mild Steel...High Tensile...and Stainless Steel 
WELDING ELECTRODES 


made by welders... for welders 


SMITHway A. C. Welding Machine saves SMITHway Welding Monitor trains 
power; eliminates arc blow. better welders faster. 


B.O.SIMITH Cosmet 


MILWAUKEE - WISCONSIN * HOUSTON + TEXAS 


LIMITED 





Dept., Chicago district, has peen reieased 
to the Alloy Casting Co., Champaign, IIL., 
engineers and manufacturers of furnace 
mechanisms and heat-resisting alloy cast- 
ings, to become general manager and chief 
engineer. 


partment of that company. 
succeeds Mr. Fetcher, 








Samuel L. Case, formerly technical ad- 
visor, Jones & Laughlin Steel Corp., is now 
associated with Battelle Memorial Insti- 
tute, Columbus 1, as a research metal- 
lurgist. He received his technical educa- 
tion at the Polytechnic School of Kiev, 
Russia. He-will now be engaged in re- 
search in process metallurgy. 


gineering in 1927. 





ucts, Inc., 
. duct 





research studies on metal 


John Fetcher, formerly chief electrical 


and welding engineer, Edward G. Budd in an advisory capacity. 


Mfg. Co., Philadelphia, has beet miade 
head of the methods and equipment de- 


Robert Phair 


John F. Robb has been made manager 
of the Pittsburgh district of the Climax 
Molybdenum Co. He was graduated from 
Penn State College in metallurgical en- 
He has been with Car- 
penter Steel Co., Birdsboro Steel Foundry 
& Machine Co., Pittsburgh Crucible Steel 
Co., and Brighton Electric Steel Casting Co. 


Gerald A. Lux has joined Oakite Prod- 
New York, where he will con- 
surface 
preparation and finishes and do field work 





Ninety Feet of Stainless 
Steel Construction 


Here is one of the 
many outstanding 

pieces of equipment we have 
furnished for the war effort. 
This machine requires 87 HP to 
operate. 
We show by comparison, in the illustration below, our MIDGET Wash 
Unit which is powered by a 34 HP motor. 


These two machines, contrasting so much in size and capacity, gives 
an idea of the range and scope of the Metalwash Company’s engineer- 
ing and construction facilities, 


if you have either simple or complicated cleaning problems in your 
production lines, or pickling, bonderizing, drying—any combination of 
metal finishing difficulties, we may be of ex- 
ceptional service to you due to our long experi- 
ence and our wide knowledge of this field. 
We cordially invite your inquiry. 


Our Special Illustrated FOLDER will be sent 
to you on request. 


ME. 


MACHINERY COMPAny 
149-155 Shaw Ave. 















































ETALWAS}]I 


Irvington 11, N. J. 








Dr. V. N. KRrivobok, authority on stain. 
less steel and former professor of metal. 
lurgy at the Carnegie Institute of Tech. 
nology, has become associated with the de. 
velopment and research division, Interna. 
tional Nickel Co., at New York. 





C. F. Nagel, Jr., chief metallurgist, fab. 
ricating div., Aluminum Co. of America, 
becomes chief metallurgist and will head a 
new metallurgical division. He will be 
succeeded by T. W. Bossert, assistant chief 
metallurgist of fabricating. C. L. Dunham 
becomes chief metallurgist of the reduc. 
tion division. H. J. Rowe, manager of 
the general technical laboratory of the 
castings division in Cleveland, is now chief 
metallurgist of that division, but 
headquarters at Pittsburgh. 


Briefs on Associations, 
Promotions and Education 


The “Magnesium Association” has beeq 
formed, with a temporary address of 2537 
W. Taylor St., Chicago 12, a chief pus 
puse being to “give members and the pub. 
lic authentic information as to the proper. 
ties and advantages of magnesium alloys 
and suitable type of applications.” Edward 
S. Christiansen, vice president, Apex Smelt- 
ing Co., has been elected president; C. 
Loomis, president, New England Lime Co., 
is vice president; C. E. Larson, operations 
manager, White Metal Rolling & Stamping 
Co., is treasurer. There are over 100 
companies engaged in fabrication of -nag- 
nesium and alloys, by drawing, fo: ing, 
rolling, extruding, sand casting, perm nent 
mold and die casting, and powder © inu- 


facture. Exhibits of articles fabricai:' of 
magnesium are planned for the associa: on’s 
annual meetings, the public to be in. ted, 

The National Tool & Die Manuj.::tut 
ers’ Assn. is planning an advertising -am- 
paign to make better known the part p/yed 
by makers of tools, dies, gages and volds 
in mass production and explain the w«:time 
achievements of the 4,000 shops in the 
industry. 


The Steel Shipping Container Inst tute, 
Inc. was formed recently, selecting for pres- 
ident Livingston B. Keplinger, vice presi- 
dent of Rheem Mfg. Co. Its objectives 
will be the advancing of the industry, and 
carrying on of research. The following 
vice presidents were elected: H. N. Lees, 
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INDUSTRY’S NEW SET OF TOOLS 


Write for Literature mentioning products in which you are interested 
THE DoALL COMPANY, Des Plaines, Ill. 


Sales & Service Offices 
Milwaukee, 
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AS A TWO-TON 
BLOCKBUSTER! 





B lis dail t may include fighting acids, organic solvents, corrosive 
salt solutions...plus punishing abrasion, erosion and abrupt temper- 
ature changes e It is ATLAS designed and constructed of acidproof 


ceramic blocks, joined with 


Carbo- KOREZ 






temperatures. 





-».@ synthetic resin binder and acidproof powder, mixed on the job 
to make the acidproof cement. Carbo-KOREZ is easy to use and 
obtains its permanent set in approximately fifteen hours at normal 


THE ATLAS MINERAL PRODUCTS COMPANY 


f 














“CHICAGO 1, lll., 333 No. Michigan Ave. 
*DALLAS 5, Tex. 3921 Purdue St. 

“DETROIT 2, Mich., 2970 W. Grand Blvd. 
“JACKSONVILLE 5, Fla., 1463 Talbot Ave. 


“DENVER 2, Col. 1921 Blake St. 
HONOLULU 2, Howaii, U. S. A. 





Mertztown (sim . 


“ATLANTA 3, Ga., 610 Red Rock Bldg 






sd talale B 


MW 


24 


Pennsylvania 


“KANSAS CITY 2, Kan., 1913 Tavromee Ave. 
NEW YORK 16, N. Y. 280 Madison Ave. 


PITTSBURGH 10, Pa., 4656 Old Boston Rd. 
TORONTO, Ont., McRae Engineering 


Equipment, Ltd. 11 King St., West 


THE ATLAS MINERAL PRODUCTS COMPANY of California 
REDWOOD CITY, California 


*LOS ANGELES 12, Col., 817 Yale St. 
*SEATTLE 14, Wash., H. D. Fowler Company 


*Stocks carried at these points 


P. O. Box 3084 








THAT'S WHAT FIGHTING CORROSIVES 
ARE TO EQUIPMENT AND CONTAINERS 
OF ORDINARY, EVERYDAY CONSTRUCTION 





BUT HERE is Chemical Processing Equip- 
ment that shrugs off their worst attacks! 








¢ Carbo-KOREZ is one of a group of FIVE ATLAS ACIDPROOF 
CEMENTS which between them, cover the entire field of in- 
dustrially-used corrosives and other fighting chemicals * Carbo- 
KOREZ withstands temperatures to 360° Fahr., and is inert to 
such hard hitters as Sulphuric, Hydrochloric, Phosphoric, Hydro- 
fluoric, Acetic, Lactic and many other organic acids; also to 
alkalis such as Sodium Carbonate, Calcium Hydroxide, Ammonia 


...and to solvents, fats and oils. 


* ALKOR—a new resin cement of the KOREZ series— is inert 
to all alkalis of all concentrations, as well as to acids and sol- 
vents, making it possible to use the same equipment for Alkali 


and Acid Processes. 










Write for this Informative 
TECHNICAL BULLETIN 
No. TV-9A 


- 

ery, ** 
ve, 

. 


It tells how you may have the correctly designed and 
“materialed” acidproof units your particular problem 
calls for, in actual service with minimum loss of time. 
Our Engineering Division is ready to assist you with 
recommendations, plans and estimates. Address us here at 
Mertztown for bulletin. Our nearest technically trained 
representative may be reached at one of the addresses 
at left. 
































Time saving procedures, 
using Coleman Spectro- 
photometers* are shown in 
the new and revised “Curves 
and References.” Molyb- 
denum, phosphorus and 
manganese references are 
also given. 


One user reports “...copper, 
nickel and molybdenum de- 
terminations are done in 20 
minutes using the UNI- 
VERSAL, as compared to 90 
min, formerly required.”’ 


Write for Bulletin M-5 
and ask also for detailed 
procedure on the new 
copper and nickel 
method! 


An Authorized Cole. 
man Distributor. 








the UNIVERSAL 
Spectrophotometer 


Turning one knob permits selection 
of any color light band required— 
Coleman Universal Spectrophotom- 
eter at $340.00 — replaces visual 
and filter colorimeters. 


WILKENS-ANDERSON CO. 


111 NORTH CANAL STREET e CHICAGO, ILLINOIS 











Above photo shows an 
* “R-C” Positive Pressure 
Blower delivering air blast 
of 7,200 c.f.m. at 308 
r.p.m. 


A complete range of 
sizes with capacities up 
to 50,000 c.f.m. 

* a 


Write for Bulletin 







FOR ECONOMICAL, EFFICIENT MELTING 
: jo. See 






Experienced Foundrymen 











president, Draper Mfg. Co., Cleveland: 
John Hauerwaas, president, U. S. Steg} 
Products Co., New York; E. C. Gardner, 
vice president, National Enameling and 
Stamping Co., Granite City, Ill. 


A new educational sound motion Picture, 
"Magnesium Metal from the Sea,” has been 
released by the Bureau of Mines. It is q 
16-mm. film, 23 min. long. No charge j; 
made for showing it. The Bureau of 
Mines should be addressed at Experimen 
Station, 4800 Forbes St., Pittsburgh 13, Pg 


Purdue University, Lafayette, Ind. has 
established a new joint industry education 
enterprise for the “intensive training of 
gtaduate students in exploring the field of 
heat transfer for data upon which many of 
the practical developments of the future 
depend.” It was made possible by a $75,. 
000 grant from Westinghouse, and the 
five-year program will be directed by Dr. 
George A. Hawkins of the Purdue faculty, 


The Engineering Society of Cincinnati 
announces the dedication of a building to 
house a library for the use of engineers 
of the community. Industrial interests ave 
supporting the project, which is a memorial 
to the late Herman Schneider, dean, En. 
gineering School, University of Cincinnati. 
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Meetings and Expositions 


SOCIETY OF THE PLAstics INDUS’ 
annual meeting. Chicago, 
May 11-12, 1944. 


AMERICAN INSTITUTE OF CHEMI 
ENGINEERS, semi-annual meeti 
Cleveland, Ohio. May 14 
1944, 


NATIONAL METAL TRADES Asso 
TION, annual meeting. New Y 
N. Y. May 17-18, 1944. 


SocieTy OF AUTOMOTIVE E 
NEERS, Diesel, fuels and | 
cants meeting. Chicago, IIl. 
17-18, 1944. 


SOCIETY FOR EXPERIMENTAL STRESS 
ANALYSIS, spring meeting. Bos- 
ton, Mass. May 18-20, 1944. 


AMERICAN GEAR MANUFACTURING 


prefer Roots-Connersville 

Positive Displacement Blowers 

because with each revolution 
of blower impellers a definite volume 
of air is forced into the cupola, assur- 
ing effective melting regardless of 
pressure conditions. All power used is 
for pumping air—none is wasted in 
transforming velocity energy to pres- 
sure energy. Moreover, no power is lost 
through excess pressure development. 


ROOTS-CONNERSVILLE BLOWER CORP, 


405 Superior Ave. Connersville, Ind. 





ASSOCIATION, spring meeting. 
Rye, N. Y. May 22-24, 1944. 


AMERICAN IRON AND STEEL INSTI- 
TUTE, general meeting. New 
York, N. Y. May 25, 1944 


SOCIETY OF AUTOMOTIVE ENGI- 
NEERS, war materiel meeting. De- 
troit, Mich. June 5-7, 1944. 


AMERICAN SOCIETY OF MECHANI- 
CAL ENGINEERS, semi-annual meet- 
ing. Pittsburgh, Pa. June 19- 
22, 1944. 


AMERICAN SOCIETY FOR TESTING 
MATERIALS, annual meeting. New 
York, N. Y. June 26-30, 1944. 
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By Edwin F. Cone 


Consumption and Supplies of Scrap 


In the 28 months (214 yr.) since Pearl Harbor, the 
American iron and steel industry has produced 185,000,000 
tons of steel ingots and about 35,000,000 tons of castings, 
consuming approximately 130,000,000 tons of scrap and 
120,000,000 tons of pig iron, according to E. C. Barringer, 
president and executive secretary of the Institute of Scrap 
Iron and Steel in an address. In 214 yr. of war the 
iron and steel and allied industries have equaled 314 
yr. of the best peacetime rate of output,.a record matched 
by no other group of basic industries. So long as the 
war emergency lasts there will be need for every ton of 
carbon free scrap that can be produced and a substantial 
Decimation in the ranks of 
collectors will be strongly felt and complacency as to 
supplies should be abandoned. 


volume of other grades 


Re-rolling Used Steel Rails 


The output of re-rolled rail steel has been on the in- 
crease. As a result of a carefully planned program of 
the WPB, which was begun early in 1943, the increase has 
been more than 80%, according to a statement by John T. 
Whiting, director of the steel division of WPB. There 
are 22 rail steel mills in the United States which produce 
steel bars and small shapes by re-rolling used ails. 
Large companies operate 5 of these and the small firms 
the remainder. Many of these were on the verge of 
closing down in late 1942, 


Silver Consumption 


Silver going into industrial consumption is on the in- 
crease. For 1943 the total was 125,000,000’ oz., an in- 
crease of 10,000,000 oz. over the 1942 total. Part of 
this increase is due to the expanding use of silver in bus 
bars and in solders in place of other metals, copper and 
tin in particular, 
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Post-War Axis Light Metals 


As soon as the occupation of Germany and Japan is com, | 
plete, a careful industrial survey should be made of the 
requirements of self-sufficient civilian economy, says P, D, | 
Wilson in an article in Mining and Metallurgy for April 
Any aluminum capacity in excess of that determined” 
as necessary should then be scrapped. To shut down aff 
magnesium reduction plants in the Axis countries imme | 
diately on cessation of hostilities would be entirely feasible © 
Germany's pre-war need for aluminum was about 50,0095 
tons a year — her war production is from 300,000 tom 
400,000 tons each year. Japan could be amply supplied jgu 
peacetime with 20,000 tons of aluminum a year; her 19498 
output was about 150,000 tons. 


“Secret Offensive Weapon” 


According to one authority we have gradually devel. § 
oped a “secret offensive weapon’ and metals have played ¥ 
an important role in this trend. The greatest single de ¥ 
fensive weapon in the hands of the U. S, in this warp 
has been the feverish search of the American oil man t 
find new uses for oil and its many by-products, said John 
M. Lovejoy, president of the Seaboard Oil Co. of De!aware, 
in a recently published interview. “It might wit! even 
greater exactness be called ‘our secret offensive pon,” 
for without that feverish search for new uses an! new 
products, we might not have had the 100-octane cas t 
power our long range fighters and bombers, nor t! - tolu 
ne to make explosives, nor the butadiene to s us 
with rubber substitutes, nor the new medicines heal 
disease and wounds.” 










































Automobile Scrap 


While only 1,000,000 automobiles were sent to scrap 
pile in 1942, there were at least 1,500,000 car: dis- 
posed of in 1943, says the Office of Defense Tr: porta 
tion. That is getting nearer to the bottom of pile, 
The shortage of cars has been one reason fi tting 
uhead the serviceable life of a car to 60,000 mil the 
O.D.T. - not inducive to the increase of the scra pply. 


Tantalum from Brazil 


Fairly substantial quantities of tantalite ore urce 
of the metal tantalum, much needed in the war rt — 
are coming out of the interior mines of Brazil. An e:‘:mated 
3000 tons of rock must be mined to get 1 ton tan- 


talite, and it takes one man 130 days to crush, wash andy 
prepare a ton of ore for shipment. 


Ton-Miles of Freight 


The volume of freight handled by American railroads 
has expanded to a surprising volume. In 1943 it amoung 
ed to about 725,447,456,000 revenue ton-miles according 
to preliminary estimates by the Association of America® 
Railroads. This total is an increase of 13.7% over 19425g% 
an increase of 53% over 1941 and one of 118% OVERS 
that of 1939. A large proportion of this freight volume 
was metal products. 


Domestic Fluorspar 


Production and shipments of fluorspar last year Weis 
adequate to cover domestic consumption which amounted a 
to 386,000 tons, an increase of 7% over 1942, the former 
record year. 






METALS AND ALLOY! 


